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INDEPENDENT RESEARCH SHOWS 
a 
A new survey of consumers’ packing preferences shows clearly that, given the < : 
So : : : Relative importance 
opportunity, the vast majority of housewives would prefer to buy glass ° : 
of consumers’ requirements for 

packed goods. household goods packs 

In household goods specifically, glass packing is approved for a number of Pp, adie aa 
practical reasons. It enables housewives to see how full the container is, and a | Easy to a Protection Easy to 

. ppearan open of contents | handle 

when it is necessary to buy more. It is considered to keep many household | — ‘ | a 
products better and longer. Glass containers are approved also for ease of | | 


opening and handling. 

The graph on the right shows the consumers’ ideal requirements in house- 
hold goods packing. Because glass measures up so well to these requirements 
and has overwhelming approval, it is capable of exerting an even greater 
influence on sales than has, perhaps, been appreciated. 

New and interesting developments are taking place in glass. If you would 
like to have up-to-date information on any aspect of glass packing, your glass 
container manufacturer will be happy to furnish it. 
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Anti-fertility drugs 
AttHoucH they raised their original bid for the 
Ordinary shares of British Drug Houses from £7:4 
million t to £8 million, Fisons have failed to gain 
control of the company and the offer has been with- 
drawn. A wit said that the marriage would not have 
been a happy one anyway because Fisons make fer- 
tilisers and B.D.H. anti-fertilisers. The reference was 
to the new progesterone-like anti-fertility substances 
which have recently made the headlines in this 
country. One of the drugs used in the Birmingham 
trial of these substances organised by the Family 
Planning Association is Secrosteron, made by B.D.H. 
In the thick of the battle for control of B.D.H. the 
company announced that they had a much more 
effective steroid under development. The announce- 
ment was intended to induce shareholders attracted 
by Fisons’ offer to hold on to their shares. Fisons’ 
chairman, Sir Clavering Fison, said they had no 
knowledge of the new drug when they made their 
offer, but if it was any good they were better 
equipped to develop and sell it than B.D.H. In the 
event, the B.D.H. move has done the trick and Fisons 
have been denied their quarry. The tactics employed 
by B.D.H. drew an acid comment from the Econo- 
mist, which said that since it would be 15 months 
before it was known whether the new drug would be 
a success, considerations involving it should have 
been kept quite apart from the question of the com- 
pany’s ownership. 

If the new B.D.H. steroid is successful it will 
be a revolution in oral,contraception because of its 
cheapness. B.D.H.’s chairman, Mr. G. C. R. Eley, 
said it may cost Id. a tablet, so that a course of 20 
days’ treatment would be Is. 8d. A month’s oral 
contraception for ls. 8d. is vastly cheaper than the 
11 dollars quoted for a month’s supply of the Ameri- 
can steroids, Enovid and Norlutin. Cost is all-impor- 
tant for the success of oral contraceptives in those 
countries where birth control is most needed— 
India, China and so on. 

Meanwhile the ethics of oral contraception con- 
tinue to cause the sharpest controversy. The Roman 
Catholic church is uncompromisingly opposed to 
it. The correspondence columns of the medical 
journals carry letters expressing doubts on medical 
as well as ethical grounds. In the Lancet of March 19 
one doctor says that it will be years before steroid 
contraceptives can be declared completely safe and 
fears harmful effects, even including cancer. In view 
of this he advocates that these compounds be placed 
in category 3 of the poisons schedule to prevent 
women buying them indiscriminately for self- 
administration. Another doctor in the same issue 
declares that oral contraceptives offend against 
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humanity on two counts; firstly they suppress the 
normal physiological function, and secondly they 
provide the opportunity for administration without 
the knowledge or consent of the recipient. 

It is not to be expected that such a revolutionary 
idea as oral contraception will be accepted without 
grave misgivings. On the other hand, can we com- 
placently fob off to posterity the catastrophe in- 
herent in the present rate of population increase— 
a new mouth to feed every second! 


A drug industry for Pakistan 
Fottowinc the pattern set in Burma, India and 
Iran, a pharmaceutical industry is to be established 
in Pakistan with the help ofa British firm. On March 
8 an agreement was signed in Dacca between the 
Pakistan Industrial Development Corporation and 
May and Baker Ltd., by which a new company will 
be formed under the name of Pakistan Pharmaceuti- 
cal Industry Ltd. This company will build a factory 
at Tongi near Dacca to produce a wide range of 
medical and pharmaceutical products. The land 
for the factory has been acquired and building will 
start soon. May and Baker have a holding in the new 
company. They will help to set up the factory, train 
Pakistanis to work in it, and license the new company 
to use M. and B. patents and trade marks. 

It is not yet known what products will be made in 
Pakistan. However, some indication is given by the 
products M. and B. already export to that country. 
These include antibiotics, antihistamines, sulphon- 
amides, diamidines, phenothiazine derivatives, hypo- 
tensives, barbiturates and X-ray contrast media. 

The new venture differs from those carried out in 
Burma by Evans Medical and in Iran by Allen and 
Hanburys in that M. and B. are supplying capital as 
well as know-how. In the other two cases, the British 
firms acted or are acting as contractors. In Pakistan 
M. and B. will be partners in the enterprise and will 
share the risks and the profits. 

A splendid opportunity is presented for British 
chemical and pharmaceutical plant, because it will 
be natural for M. and B. to turn to equipment they 
are used to and the Pakistani engineers, chemists and 
operatives will be trained in England with British 
equipment. It is inevitable that we should lose our 
traditional markets for some goods as newly develop- 
ing countries aspire to make them themselves. But 
as one door closes another opens, and in this case 
it could be the entry for British equipment and 
technical skills. 

Pakistan, with a population of about 76 million, 
imports almost all its chemicals and drugs. In recent 
years a start has been made on establishing chemical 
and drug industries. Glaxo Laboratories opened 
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a factory in Karachi in 1956, and 
have 
factory has been built 
with the help of Unicef and is now partly in pro- 
duction, its scheduled output being 6 million mega 
units per month. In tion with Bayer- 
Hoechst of Germany the Pakistan Government has 
set up a company called Pakistan Dyes and Chemi- 
cals at Daudkhel. It cost 6 million rupees (£450,000) 
and is also partly in production. Apart from the 
new pharmaceuticals project, the Government 
to build a factory to make plaster of paris 

4,200 tons p.a.) and a plant to make power alcohol 
at the rate of 1°5 million gal. p.a. Another interesting 
project is the setting up of four medical isoto 
centres and one agricultural isotopes centre. e 
inspiration for these enterprises is the Pakistan 
Council for Scientific and Industrial Research. The 
Council’s chairman, Dr. Salimuzzaman Siddiqui, 
will have a special interest in the pharmaceutical 
factory, for he is a well-known biochemist and has 
done valuable work on Rauwolfia serpentina. 

May and Baker are to be congratulated on secur- 
ing the confidence of the Pakistan Government and 
we wish them success in their joint venture. 


Crop chemicals—an £8m. industry 


IGNoRANCE about crop protection chemicals which 
has bred mistrust and suspicion is now being swept 
away vigorously. As part of their campaign to publi- 
cise the benefits of their products, the Association of 
British Manufacturers of Agricultural Chemicals 
held a press conference in London at which some 
impressive statistics were released. For instance, it 
was estimated by the chairman, Mr. George Huckle, 
that the British farmer is now spending between £7 
and £8 million a year on crop chemicals and about 
as much again to apply them. The return he gets in 
terms of better crops and easier harvesting was put 
at about £70 million. What of the alleged hazards of 
these chemicals? The facts, according to ABMAC, 
are that 60 to 70% are harmless weedkillers and that 
only 3% are scheduled poisons. Others are toxic 
to varying degrees but are safe to use if the instruc- 
tions on the label are obeyed. 

Another speaker at the conference, Mr. A. W. 
Billett of Boots, declared that, of the 7 million acres 
planted to cereals in Britain last year, 4 million were 
sprayed with weedkiller. The dividend was a 
20-25%, increase in yield which, with gains in the 
form of easier harvesting, was estimated to be worth 
£7 per acre. 

Many other figures were given at the conference 
and there can be no doubt that crop protection 
chemicals are a good investment. But they are not 
so cheap that farmers can afford to apply them 
indiscriminately. On the other hand, there are 
dangers, as with all chemicals, particularly if the 
user is careless. But those who argue that because 
of this crop chemicals should be abandoned really 
have no hope of turning the clock back. The ex- 
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ive increase in world population means that 
coms diesean of chemicals would spell starvation 
for millions. 

ABMAC has consistently shown a high degree of 
responsibility towards the public by co-operating 
with the Ministry of Agriculture to avoid risks of 
chemicals to the farmer, the public and wild life. 
Now it is prepared to co-operate with the new com- 
mittee on toxic spray hazards set up by the Ministry 
of Agriculture. Now that ABMAC has created 
associate membership for foreign manufacturers 
who sell agricultural chemicals on a substantial 
scale in this country, the way is open for all suppliers 
of these products to benefit from the advice and 
guidance the association can offer. 


‘Organic chemicals boom 


Ir Looks as though the next few years will see a 
boom in tonnage organic chemicals. I.C.I. are set- 
ting the pace with expansions in their Heavy Organic 
Chemicals Division at Wilton and, as reported last 
month, the first plants they are to build at the Severn- 
side site will be plants for converting ethylene into 
oxide, glycol and associated products. To plan for an 
output of 35,000 tons p.a. of these products demands 
abounding confidence in the future. So eager are 
I.C.I. to seize their opportunity that they are 
departing from the naphtha-pyrolysis method of 
producing ethylene that they use at Wilton in favour 
of importing ethylene direct from the Esso refinery 
at Fawley; they have contracted to take 40,000 
tons p.a. 

At Severnside, I.C.I. will be the first company in 
Britain to operate the Scientific Design Co. Inc. 
process involving direct air oxidation of ethylene to 
ethylene oxide, though similar plants have com- 
menced operations at a number of centres outside 
Britain in recent years. I.C.I. will design its own 
ethylene glycol plant, and plants for associated pro- 
ducts. The direct air oxidation process chosen 
differs from the alternative oxidation process in that 
air and not pure oxygen is used, and from the 
chlorhydrin process—already well established at 
Wilton—in that chlorine is not employed. 

Olefine utilisation by Heavy Organic Chemicals 
Division—now to be at the three manufacturing 
centres of Wilton, Billingham and Severnside—more 
than ever forms the core of its interlocking opera- 
tions. Still by far the largest-tonnage olefine, ethyl- 
ene has its main market in Alkathene, though as an 
ethylene user, ethylene oxide is rapidly growing. 
Terylene, explosives and anti-freeze, among other 
industrial products—as consumers of ethylene glycol 
—all continue to enlarge their claim on ethylene 
oxide capacity. 

Present propylene capacity is 80,000 tons per 
annum and growing rapidly. Propathene (poly- 
propylene) is expected to make increasing demands 
on capacity from mid-1960 onwards. Propylene 
glycol and propylene oxide, manufactured at Wilton 
by the chlorhydrin route, are already making 
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t contributions, mainly in the spheres of 

¢ foams and polyester resin manufacture 

(notably for such as laminated car and 

boat bodies). These C3 derivatives are avilable to 
industry at large. 

Wilton capacity for both propylene and C4 
hydrocarbons—including 14,000 tons per annum 
of butadiene—will be increased, together with the 
output of associated plants utilising the olefines— 
some of these being at Billingham Works. 

For example, the recent expansion of normal and 
iso-butanols capacity will develop propylene utilisa- 
tion still further in 1961. As regards butylation, 
plants will shortly be brought on stream for the 
production of Topanol refined grades of butylated 
hydroxytoluene antioxidants. This extends I.C.I. 
interests in antioxidants into agriculture and human 
foods, and underlines the company’s position in 
this specialised field of applied chemistry. In the field 
of carbonylation, where the company benefits 
immediately from such a high level of plastics 
activity as now exists, further extensions are being 
installed which will consolidate I.C.I.’s position as 
the world’s largest manufacturer of plasticiser 
alcohols. 

All in all, 1960 and 1961 promise to be a period of 
intense sales growth for I.C.I.’s tonnage organic 
chemical interests—albeit against intense competi- 
tion in many world markets. 


Testing food additives 

PRoposALs to establish a biological testing station for 
food additives seem at last to be making modest 
progress after some years of drifting in the doldrums 
and one false start. No one questions the fundamental 
need for such an establishment; what is causing a 
conflict of views is how it should be financed. The 
Food Manufacturers’ Federation have always held 
the view that most of the money should come from 
the additive manufacturers whose products would 
be put to the test, whereas the committee formed to 
put the proposals into practice held that the estab- 
lishment should be financed on the same lines as an 
industrial research association, that is, by a contribu- 
tion from each member in proportion to its size and 
with a grant from D.S.I.R. It was on this issue that 
the scheme originally foundered. 

The resurrected committee, under the chair- 
manship of Dr. H. J. Challon who carried out the 
initial enquiry at the Government’s behest, now 
evidently feel strong enough to push ahead regardless 
of the F.M.F.’s views, and their appeal for funds from 
the food industry seems to have had encouraging 
results. The offices of the Food Testing Research 
Association, as the new organisation is being called, 
are at 11 Green Street, London, W.1, which are the 
headquarters of the Cocoa, Chocolate and Con- 
fectionery Alliance. The names of the committee 
members have been published but not their affiliations 
in the food and allied industries—a somewhat 
surprising Omission. 
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Pharmaceutics and the Royal Society 


ALTHOUGH at present there is only one F.R.S. with a 
pharmaceutical qualification—Bernado Houssay, 
the Argentinian biochemist—pharmacists and 
apothecaries have played distinguished réles in the 
history of the Royal Society. This, the oldest scienti- 
fic body in the world with a continuous existence, 
celebrates its tercentenary this year and Dr. T. D. 
Whittet, chief pharmacist of University College 
Hospital, addressed the Pharmaceutical Society 
recently on pharmaceutical Fellows of the Royal 
Society. His entertaining and detailed study is part of 
a larger work which is to be published later. 

The inaugural meeting of the Royal Society took 
place on November 28, 1660. Among the original 
Fellows was Nicasius Le Febure, Court Apothecary 
to Louis XIV of France, and John Winthrop, Jr., 
Governor of Connecticut. Although not qualified 
as an apothecary, Winthrop certainly practised gs 
one. He was the outstanding scientist in North 
America in the seventeenth century and set up some 
of the earliest chemical factories in the American 
colonies, reading several papers on these subjects 
to the Royal Society. He invented a medicine called 
Rubila for the treatment of ague, smallpox, worms 
and coughs; this was probably the first proprietary 
in North America. His humanitarian instincts were 
stronger than his commercial ones and he gave 
away his remedies to all and sundry. 

The first apothecary Fellow after the Founder 
Fellows was John Houghton, who kept a shop in the 
City of London. Then there was Sir Hans Sloane, 
who had many connections with pharmacy and 
edited the London Pharmacopoeia in 1721. The 
first foreign apothecary Fellow was the Frenchman, 
Etienne Frangois Geoffroy, who was elected in 1698. 
Throughout the seventeenth century a bitter battle 
raged between the apothecaries and the physicians 
about the extent to which apothecaries could pre- 
scribe for and treat patients as well as dispense and 
sell medicines. In the nineteenth century the apothe- 
caries turned more and more to medicine, and in 
1815 the Apothecaries Act confirmed their status as 
practitioners. Some still remained active in phar- 
macy, but in general the control of pharmacy passed 
to the Pharmaceutical Society when it was founded in 
1841. The Royal Society became involved in the 
dispute between apothecaries and physicians in the 
seventeenth century and seems to have been at 
least impartial, because it was accused of plotting 
the ruin of both professions. 
~ In 1725 Sylvanus Bevan, the founder of the 
Plough Court Pharmacy, which developed into the 
firm of Allen and Hanburys, was elected a Fellow. 
At the turn of the eighteenth century the apothecary 
John Hill attacked the Royal Society for the poor 
quality of their papers and, in spite of themselves, 
the Society became convinced of the need to reform 
their Philosophical Transactions. 

Early in the nineteenth century William Allen, 
later to become first president of the Pharmaceutical 








4 


iety, was elected a Fellow. Luke Howard and 
iel Hanbury were two more prominent pharma- 
cists to become Fellows. Two nineteenth-century 
Fellows who remained in retail pharmacy for most 
of their lives were Sir Joseph Swan and Henry 
Brady. Some of the most brilliant foreign pharma- 
ceutical Fellows of the nineteenth century were the 
Dane, Hans Christian Oersted, and the Frenchmen, 
Dumas, Berthelot and Vauquelin. 
In the present century two pharmacist-Fellows who 
t their whole lives in the profession were G. C. 
ce, an Oxford retail pharmacist, and the great 
Sir Henry Wellcome. At least eight of the staff of the 
laboratories founded by Wellcome became FF.R.S. 
In all Dr. Whittet has traced about 80 Fellows who 
were apothecaries, pharmacists or chemists engaged 
in pharmaceutical work. Although only one 
present Fellow has a pharmaceutical qualification, 
there are Fellows associated with pharmaceutical 
firms such as Sir Henry Dale (Wellcome), Dr. Lester 
Smith (Glaxo), Sir Alexander Fleck and Dr. F. L. 
Rose (I.C.I.) and Prof. Stoll (Sandoz). It is difficult 
today for pharmacists engaged in the routine practice 
of pharmacy to achieve the Fellowship, the greatest 
distinction a scientist can aspire to, but it is likely 
that scientists in the broad field of pharmaceuticals 
will continue to receive the coveted honour of adding 
F.R.S. to their names. 


Hormone cream test 


A stx-wzex subjective test of hormone creams 
carried out by Consumers’ Association Ltd. leads 
them to the conclusion, published in the February 
issue of Which?, that hormone creams are not de- 
monstrably better than ordinary skin creams. Two 
hundred women took part in the test. They were 
supplied with a jar of Elizabeth Arden’s special 
hormone cream and a jar of cream that the Associa- 
tion had specially produced. Both jars were un- 
branded and the subjects were simply told that they 
were hormone creams, although the special cream 
made up by the Association did not contain hor- 
mones. After six weeks 58% of the pre-menopausal 
group of women reported that the hormone cream 
was more beneficial than ordinary creams and 43% 
reported that the non-hormone cream was more 
beneficial. Of the post-menopausal group (older 
women) 62% came out in favour of the hormone 
cream and 58% for the non-hormone cream. 

What is significant in these results is the high 
favourable score for the non-hormone cream. Even 
though it contained no hormones, the fact that the 
women thought it did* apparently produced a 
favourable psychological effect. The psychological 
effect of cosmetics is as important as their physio- 
logical effect. If good formulation and attractive 
presentation induce women to use creams regularly 
they must produce benefits, principally the impor- 
tant one of keeping the skin moist. This, of course, 
is not an argument for falsely describing a cream 
as a hormone cream. 


140 


To the extent that they have a good psychological 
effect it would seem that hormone creams are 
justified, but not at the high price demanded for 
many of them. The special cream produced for the 
test cost less than 2s. a jar, including packaging. 
The branded hormone cream cost 37s. 6d. Of course 
this price includes the cost of the hormone ingredient, 
pegaes tax and advertising and distribution costs, 
ut even so it seems high. On the other hand, it 
can be argued that it is a luxury article and, pre- 
sumably, is only bought by people who can well 
afford it. Incidentally, even though Consumer 
Association “ see no reason for buying them ” they 
do not rule out the possibility of hormone creams 
having a long-term effect, although they expected 
that if they have an effect it would have occurred 
relatively quickly, i.e. within the period of the test. 


Ambergris substitute 


Tue words “ resin” and “gum” are commonly 
applied to the secretions of many plants, but these 
substances have nothing in common chemically 
beyond these names. For example, the main con- 
stituent of Kauri gum is agathic acid, whereas pine 
resin is a complex mixture of turpentine, resin acids 
differing from agathic acid, fatty acids, plant sterols, 
and phenolic compounds. 

Twenty-five years ago, while investigating the 
main extractives of New Zealand trees, a new com- 
pound named manool (after the Maori name for 
Dacrydium biforme) was isolated. The chemical struc- 
ture was shown to be diterpene alcohol similar in 
composition to a known compound, sclareol, which 
is present in the sage, Salvia sclarea. Interest was 
reawakenéd in manool in 1949 when it was shown 
that ambrein, the essential fraction of ambergris, 
had a similar structure and that the characteristic 
odour of ambergris was the result of the oxidation 
of ambreinolid derived from ambrein. In 1952 
Swiss research workers prepared ambreinolid from 
manool and sclareol, thus opening a potential market 
for these substances, which might displace ambergris 
obtained from the intestine of the sperm whale. 

Following a request from the U.S.A. in 1957, the 
pilot-scale production of manool was studied. 
Dacrydium biforme (the “ yellow” or “ pink” pine 
of Westland) contains at least 6% manool on a dry- 
wood basis which can be extracted economically. 
There is no record that manool is present in this 
proportion in any tree outside New Zealand and its 
competitor, sclareol, occurs in a much lower yield. 
Samples of manool have already been examined by 
overseas manufacturers and found suitable for the per- 
fume industry as a fixative, and for food flavouring. 

Manool can also be produced from Dacrydium 
bidwillii (“ mountain” or “bog” pine), from 
Dacrydium kirkii, and possibly from other species of 
the genus which occurs mainly in New Zealand. 

The Director, Dominion Laboratory, D.S.I.R. 
Wellington, New Zealand, can supply further in- 
formation on manool. 
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MIXING—Recent Progress Reviewed 


Mixing rates % Blending miscible liquids % Back mixing 
Soltd-liquid suspensions + Paste and dry solids mixing 
Gas-liquid and liquid-liquid contacting 


..S RECENTLY as 1950, little was 
!nown! about the prediction of 
iixing rates in industrial mixers, 
ithough there were correlations 
x the prediction of the power 
msumed in stirring. The chief 
bstacle to progress was the lack of 
realistic definition of ‘‘ goodness of 
aixing”’ based on conveniently- 
aade measurements. 

Danckwerts? has since suggested 
wo statistically defined mixing 
riteria, the “‘ scale’ and “‘ intens- 
ty” of segregation. Although the 
wo quantities were virtually in- 
lependent of each other, certain 
ombinations of them were suggested 
is bases for industrial measurements. 
zaccy® has compared a number of 
nixing theories, with special refer- 
‘nce to particle mixing and the 
‘ffect of particle size. It was shown 
hat there were three components 
n a mixing process: convection, 
diffusion and shear. A _ simplified 
inalysis based on diffusion alone 
showed that the standard deviation 
: of the compositions of a number of 
random samples should decay ex- 
ponentially with time. If in practice 
the change in s did not obey this 
law, there were regions of poor 
mixing in the machine. 

The literature on mixing over the 
past 3-4 years reflects an increasingly 
quantitative approach to this sub- 
ject. Most of the progress has been 
in the study of liquid mixing, but 
there are some notable advances in 
the mixing of dry solids and of non- 
Newtonian liquids. A wide range 
of new types of mixing machinery 
has recently been described.‘ 
Bullock® has discussed the selection 
of a type of mixer for given tasks. 


Blending of miscible liquids 
Work has continued on the pre- 

diction of power requirements for 

various forms of stirred tank. Aiba® 
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Fig. 1. Mixing process indicated by radioactive tracer. (Ref. 16.) 


has confirmed the data of Rushton 
and Oldshue’ on the flow patterns 
in the region of the stirrer. Nagata 
and others* have given empirical 
equations for the power require- 
ments of a wide range of mixing 
impellers. In a study of paddle 
mixers, Siemes and others® have 
found that the conventional terms 
(power number, Reynolds number, 
etc.) could not be combined in a 
satisfactory form of correlation. 
They therefore devised new terms 
which enabled the effect of eccentric 
positioning of paddles to be pre- 
dicted. 

Lee and others!® have correlated 
power requirements with mixing 
efficiency for various types of stirrer 
in highly viscous liquids. Sub- 
stantial agreement was obtained with 
some earlier data due to Rushton. 
It was however found that poly- 
styrene-ethylbenzene solutions be- 
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haved as non-Newtonian liquids at 
high Reynolds numbers. The 
measure of mixing was taken as the 
time for complete dispersion of a 
soluble dye injected in the mixing 
vessel. The mixing time dropped 
sharply at a critical stirrer Reynolds 
number in unbaffled vessels; in 
baffled vessels the mixing time fell 
steadily with increasing Reynolds 
number. 

Mohr and others" have proposed 
a theoretical model for laminar 
mixing which might be useful in 
predicting mixing rates by shear, as 
in the compounding of plastics. The 
relative reduction in striation thick- 
ness in a laminar mixture is shown 
to depend on a relative viscosity 
divided by the amount of shear 
supplied. Nagata and others!? have 
compared the performances of 
paddle, gate, ribbon and screw- 
type mixers with high viscosity 
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liquids. The last two types of 
machine were found to be most 
efficient. 

As regards turbulent mixing, 
Corrsin!’ has shown that the standard 
sample deviation s decays exponent- 
ially in an isotropically turbulent 
fluid. The decay constant could be 
estimated in terms of the turbulence 
scale and the power input to the 
system. A relation for the scale-up of 
mixers was also derived and found 
to be in fair agreement with the 
data of other workers. 

The actual measurement of rapid 
composition fluctuations in liquids 
is complicated by the difficulty 
of taking samples. Several reported 
techniques allow sampling to be 
dispensed with entirely. Norin"™ has 
described an electrolytic method of 
following variations in the concen- 
tration of a salt in stirred water. 
Yamamoto and _ others'® have 
measured liquid blending colori- 
metrically. A potentially very useful 
technique has been used by Beer- 
bower and others.’ They injected 
traces of radioactive iodine into 
grease mixers and followed the local 
changes in concentration by means 
of a probe on the outer wall of the 
vessel. A typical result is shown in 
Fig. 1. This technique can readily 
be applied to full-scale plant as the 
iodine decays to a harmless Xenon 
isotope in a half-life of 2} hr. 

Snyder and others!’ have com- 
pared the efficiencies of various 
types of laboratory-scale reactors. 
It was concluded that stirred re- 
actors had definite advantages over 
shaken reactors. 


Back-mixing in continuous flow 
systems 

Levenspiel and Smith'* have 
used the concept of a longitudinal 
dispersion coefficient D in deriving 
equations for the effect of back- 
mixing on the concentration of a 
tracer injected into the flow in a 
pipeline. It was shown that a 
longitudinal Peclet number Pe could 
be used as a similarity criterion for 
longitudinal mixing. 


ul 

D 

where u=mean flow velocity 
/=length of pipeline. 


Pe 


Published data on mixing in pipes 
were used to work out values of D: 
with laminar systems, D was of the 
same order as the molecular diffusiv- 
ity of the tracer and with turbulent 
systems much greater. Levenspiel!® 
has also published a graph of the 
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effect of Reynolds number on = 


where d is the pipe diameter; it is 
shown in Fig. 2. The curve is 
similar in form to that of friction 
factor against Reynolds number. 
The few data available in the stream- 
line region agreed with theoretical 
predictions. Lowenstein®® has pre- 
pared a nomograph for the estima- 
tion of mixing in pipelines. 

Tichaceck and others** have con- 
sidered longitudinal mixing in pipes 
on the basis of the turbulent velocity 
profile. They concluded that true 
longitudinal diffusion was negligible 
compared with the combined effects 
of radial differences in velocity and 
radial eddy diffusion. It would 
appear from this that, although the 
longitudinal dispersion coefficient D 
has the properties of a longitudinal 
eddy diffusion coefficient, the two 
are not identical. 

Levenspiel and Bischoff®? have 
recently shown how the “local 
longitudinal dispersion number ”’ 
2 can be used in the design of a 
reactor with first, second or fract- 
ional-order reactions. Greenhalgh 
and others?* have considered the 
design of reactors with three simple 
conditions of mixing; no mixing 
plug flow), complete mixing and 
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ad ™ Pipes. (Ref. 19.) 


“zero intermixing”’ (uniform dis- 
persion of reactants, but no inter- 
mixing). Danckwerts** has _ dis- 
cussed the effect on reaction rates 
of ‘‘ mixing on a molecular scale.” 
This was virtually independent of 
residence-time distribution in a re- 
actor. It was shown how to estimate 
molecular-scale mixing in reactors 
by the study of second-order re- 
actions. 

The measure of back-mixing in 
packed beds has long been an 
effective diffusion coefficient, in- 
corporated in a Peclet number as in 
the case of pipelines. Aris and 
Amundson® have shown that the 
longitudinal Peclet number should 
tend towards 2 at high Reynolds 
numbers. In turbulent conditions, 
each interstice in the bed was 
assumed to be a perfect mixing cell. 

The flow-pattern and residence- 
time distribution of swirling air 
travelling up a spray dryer have 
been investigated by Place and 
others®® using helium as a tracer. 
The tracer was injected at various 
positions in the tower. The time 
for half of it to leave was found by 
continuous analysis of the exit gas 
by mass spectrometer. Despite con- 
siderable scatter of results due to 
irregular flow, there was discovered 
an annular zone of about half the 
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tower radius, in which the air was 
flowing in reverse. Further out and 
in the central core the air moved 
upwards. The phenomenon was also 
observed in a we scale model 
containing water with dye as a 
tracer (Fig. 3). It was concluded 
tiat the reverse-flow zone provided 
useful radial mixing, but the high- 
velocity central core led to some 
s .ort-circuiting of dry air. 


§ olid-liquid suspensions 

Zweitering?’ has made a com- 
t ehensive laboratory study of the 
s irring conditions for suspending 
articles in low viscosity liquids. 
“he solids used were sand and 
s dium chloride of sizes from 125- 
{0 uw. A wide range of liquid pro- 
orties was obtained with water, 
¢ *etone, carbon tetrachloride, aque- 
( 1s potassium carbonate and a light 
«1. The results were correlated for 
«ich of five different types of stirrer 
i: terms of a dimensionless group 
i volving density ratio, Froude and 
] eynolds numbers and apparatus 
c ‘mensions. Unfortunately, the 
r .nge of dimensionless groups studied 
\ as not the same as that in full- 
s-ale plant; but it was tentatively 
concluded that the usual scale-up 
1ale of constant power per unit 
volume was somewhat on the safe 
s.de. Hassett and Freshwater?® 
lave compared the efficacy of stir- 
ring and of the bubbling of air in 
1 aintaining suspensions in water. 

The effect of agitation on the dis- 
solution rates of suspended solid 
particles has been studied by Nagata 
and others?® and by Humphrey and 
Van Ness.3° The latter workers*® 
used sodium thiosulphate crystals 
suspended in turbulent water; mass 
transfer coefficients were correlated 
with Schmidt number and impeller 
Reynolds number. Mattern and 
others*! have considered the design 
of a chain of stirred tank reactors for 
solid-liquid contacting. An experi- 
mental reactor was operated with 
sodium chloride and brine and the 
size distribution of the exit solids 
was found to conform with theory. 
The mass transfer coefficients for 
particle dissolution were indepen- 
dent of impeller speed, contrary to 
the findings of others,?*: °° 

Johnson and _ others** have 
observed the effect of agitation on 
the catalytic hydrogenation of 
c-methylstyrene in a laboratory re- 
actor. They established that the rate 
of hydrogenation was limited by 
diffusion in the liquid (i) at the 
surface of the gas bubbles and (ii) 
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Fig. 3. Back-mixing in swirling flow. 
(Ref. 26.) 


at the surface of the catalyst particles 
in suspension. At a stirrer speed of 
135 r.p.m. the two effects were of 
similar size, but at 790 r.p.m. the 
rate determining step was diffusion 
near the solid surface. 


The mixing of non-Newtonian 
liquids, pastes and doughs 
Calderbank and Moo-Young** 
have drawn up a very useful corre- 
lation for power requirements in the 
agitation of various non-Newtonian 
liquids. Some earlier work due 
to Metzner and Otto** was con- 
firmed. The procedure was to mea- 
sure the power consumption in stir- 
ring and thence to obtain an 
apparent viscosity, using the known 
data for the power requirements of 
Newtonian liquids. The rate of 
shear corresponding to this apparent 
viscosity was then determined by a 
laboratory viscometer. The rate of 
shear y was found to be independent 
of the geometry of the mixer for 
Bingham or pseudoplastic fluids: 
1ON 
where y is in sec! and N is the 
impeller speed in r.p.s. With dila- 
tant fluids, the relative diameters 
of the impeller (D,) and the mixing 
vessel (D,) had an influence on the 
shear rate: 
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These two equations can be used to 
estimate the power requirements for 
mixing any non-Newtonian liquid 
for which the relation between rate 
of shear and apparent viscosity is 
known. 

Smith*® has outlined the progress 
in ultrasonic agitation techniques. 
A liquid whistle with vibrating 
blade has particular scope in the 
food industry and in _ preparing 
pharmaceutical and cosmetic 
creams, as it can be used in vessels 
sealed off from the atmosphere. 

Earle** has studied the batch mix- 
ing of flour-dough in a commercial 
machine. A small amount of pig- 
ment was initially added to the 
dough; samples taken at various 
times after start-up were then photo- 
graphed. 

An analogue scanning technique 
enabled a direct measure of the 
standard deviation in pigment con- 
centration to be obtained. It was 
found that the deviation decayed 
exponentially with time, and 
optimum mixing conditions were 
calculated. The scope of the ex- 
perimental method for larger 
machines was pointed out. 


Dry solids mixing 

Rose*’ has made a notable con- 
tribution to this subject by giving 
quantitative significance to the ten- 
dency of some mixtures to maintain 
an uneven composition even after 
prolonged agitation. This tendency 
to “‘demix’’ was due mainly to dif- 
ferences in the densities and particle 
sizes of the components of a mixture. 
Rose modified the normally- 
assumed exponential attainment of 
complete mixing to obtain equa- 
tions which also took account of a 
so-called ‘“‘ demixing potential.” 
The two mixing curves in Fig. 4 
illustrate the effect of the initial 
relative positions of the dense and 
light components. Two terms in the 
theoretical mixing equations were 
unknown and were found from 
published data for a number of mix- 
tures in a rotating drum. One 
term was dependent on the gen- 
metry and power consumption of 
the mixer used; the other depended 
on those variables which caused 
** demixing.”’ 

In the lengthy discussion which 
followed this paper,®* Rose’s defini- 
tion of ‘degree of mixing’’ was 
criticised because it depended on 
the size of sample taken. The 
author replied that each sample 
contained several thousand particles, 
far more than would lead to apparent 
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random fluctuations in the composi- 
tion of a perfect mixture. 

The problem of dealing with large 
slugs of unmixed material on the 
industrial scale was then discussed. 
The combination of a hopper and 
small rotating drum was said to be 
more economical than a large rotat- 
ing drum alone. On the question of 
the design of dry-solid mixing equip- 
ment, it was suggested that asym- 
metry was a desirable feature. 

Greathead and Simmonds** have 
measured the mixing patterns in 
an industrial helical-flight mixer. 
The rate of mixing at the solids sur- 
face was found to be roughly eight 
times that below the surface. The 
results were explained by a mechan- 
ism in which discrete slugs of powder 
are dragged through stationary 
powder by the mixer blades, with 
turbulence causing finer mixing be- 
tween the moving and stationary 
material. 

Gray®® has compared the mixing 
performances of various forms of 
dry-solids equipment. Mixing rates 
were found to differ widely. Due 
attention was drawn to other fac- 
tors in selecting a type of machine; 
costs, power consumption, ease of 
cleaning, and emptying and filling 
times. 

Gayle and others*® have pointed 
out the limitations of the standard 
deviation of sample composition in 
mixing problems involving more 
than two components. In_ such 
systems the “ chi square ”’ technique 
was recommended. The chi square 
was defined thus: 


2 y(O-E) 


where x?=chi square 


O=observed number of particles of any 
given kind in a sample, 

2 =corresponding expected number based 
on average distribution of components 
in a mixture. 


Some mixing experiments were 
carried out with beads of three 
colours; the chi square was found to 
be reproducible at fixed conditions. 
An index of segregation was defined 
in terms of the chi squares and this 
was found to decay exponentially 
with mixing time. 

Bannister has recently _ illus- 
trated the value of the standard 
sample deviation in following the 
mixing of a binary powder. 


Gas-liquid and liquid-liquid 
contacting 


The effect 
efficiency of gas-liquid 


of agitation on the 
contacting 
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Fig. 4. Dry-solids mixing curves. (Ref. 37.) 


has been discussed by Calder- 
bank.*?:48 This work is particularly 
relevant to the fermentation in- 
dustries. The first paper* describes 
the development of a light-scattering 
method for measuring interfacial 
areas in gas-liquid dispersions. A 
dimensionless correlation was 
obtained for the effect of stirrer 
speed on mean bubble size in stirred 
tanks. The correlation broke down 
at high Reynolds numbers because 
of aeration from the free surface, 
i.e. “* backmixing.”” A dimensionless 
correlation for drop sizes in agitated 
liquid-liquid systems was also 
obtained. 

Calderbank’s second paper* 
dealt with the effect of agitation on 
mass transfer coefficients in gas- 
liquid contacting. Gas-liquid dis- 
persions were produced with im- 
pellers and on sieve plates. In each 
case it was found that mass/transfer 
rates were limited by liquid side 
resistance and that the transfer 
coefficient was independent of agita- 
tion rate. It was concluded that gas 
bubbled into the bottom of large 
agitated vessels would come nearly 
to equilibrium with the liquid by 
the time it reached the surface. 
The surface aeration effect at high 
Reynolds numbers was suggested 
as a means of improving plant 
efficiency. 

Foss and others** have studied the 
mixing of water as it flows across a 
distillation plate. The residence time 
distribution was found by injecting 
a salt solution at the plate inlet and 
measuring the exit concentration 
changes conductimetrically. The 
mixing was found to depend only on 
the bulk momentum of the flowing 
liquid and on the hold-up; not on 
the gas rate or froth height. A 
method of predicting Murphree 
efficiencies from the mixing data and 


the mass transfer coefficients was 
given. Gilbert* has made a similar 
investigation, using a modified 
Peclet number as the mixing para- 
meter. He also found that the gas 
rate had no effect on liquid mixing 
in bubble-cap and sieve plates. It 
was suggested that the liquid proper- 
ties themselves were of minor im- 
portance. Values of longitudinal 
eddy diffusivity were found to lie 
in the range 25-120 cm/sec: they 
were somewhat higher than the 
values obtained by Foss* for similar 
conditions. 

Treybal** has correlated published 
data on the effect of agitator power 
on the dispersion of immiscible 
liquids. A method of estimating 
stage efficiencies in mixer-settler 
extractors was also proposed. This 
work has since been used in an 


analysis of the economic design of 


mixer-settler extractors.*? The 
scale-up of mixer settlers has been 
discussed by Ryon and others** who 
confirm the usual rule of equal power 


per unit volume in the scale-up of 


mixers. Knapp and others*® have 
described a simple and _ versatile 
box-type mixer-settler in which the 
mixing impellers also pump the 
liquid. 

The effect of back-mixing on the 
efficiency of extraction columns has 
been analysed theoretically by 
Sleicher.5° The results, obtained by 
digital computer, have been corre- 
lated in an equation which can be 
applied to the design of certain types 
of reactor as well as extraction 
columns. 

REFERENCES 
1. J. H. Perry (Ed.), ‘‘Chemical Engin- 
eers’ Handbook,’’ McGraw-Hill, New 
York, 3rd Edn., 1950, p. 1195. 
2. P. V. Danckwerts, Appli. Sci. Res., Hague 
A, 1952, 3, 279. 
(Continued on page 147) 
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Equipment for Many Mixing Problems 


Cube Mixer 

* Rotocube ” dry powder mixing 
imachines enable an accurate mix 
to be obtained with ingredients 
\ arying widely in characteristics and 
proportions. The machine consists 
(f a cube-shaped drum mounted 
ciagonally at a compound angle on 
tcunnions. It turns at about 10 
p.m. and the resulting action 
jrovides uniform distribution of 
\1e ingredients. 

Though the machine is not de- 
endent for efficiency on high speeds 
hich might harm the ingredients, 
1e mixing time cycle is_ short. 
he machine is simple to load and 
ischarge. Cleaning is facilitated 
y rounding off internal corners and 
y making provision for the speedy 
moval of the impellers when used. 
‘areful attention has also been given 
» the sealing of the various bearings 
) prevent oil seepage contaminating 
he mix. 

Models are available for labora- 
wry and production purposes with 
harging capacities ranging from 10 to 
.600 lb., and with drums made in 
nild steel, stainless steel or alumi- 
ium. The Rotocube is also supplied 
‘ither in a transportable form or for 
nounting in a fixed position on 
oundation columns. Manufacturers 
ire Foster Yates and Thom Ltd. 


Impelators and Blenders 

The Plenty Jmpelator, a unique 
nixing head, combines centrifugal 
force with a high shearing action to 
sive thorough and very efficient 
igitation. It is made by Plenty and 
Son Ltd., who also specialise in the 
design and construction of mixing 
plant incorporating a wide range of 
special agitator heads to suit indivi- 
dual requirements. This range in- 
cludes propeller, turbine and paddle 
agitators for side, top or bottom 
entry tank mixing. 

As a natural development of the 
mixing, filtration and pumping sec- 
tions, the company have developed a 
chemical plant section which designs, 
supplies and installs complete process 
plants to individual requirements. 
This equipment includes blending 
and process control equipment and 
in conjunction with this development 
an in-line-blender has been de- 
signed. This is especially useful 
where continuous process work and 
varying proportions and flow rates 
of liquids are involved. It gives a 





Laboratory model Impelator driven 

by } h.p. air motor for use in flame- 

proof areas. This unit will mix 
batches up to 5 gal. 


thorough agitation and_ blending 
of the ingredients without requiring 
mixing vessels and agitator gear. 

This blender has been used with 
success for blending heavy fuel oils 
with light spirits and, at the other 
end of the scale, for blending butter 
and syrup in the manufacture of 
confectionery. 


Paddle and Drum Mixers 

Manesty Machines Ltd. have 
introduced two new mixers: the 
** 300 ’’ stainless steel model and a 
drum mixer. 

The stainless steel mixer has been 
produced to meet requests for a 
larger machine, based on_ the 


Model 2 Rotocube 
mixer in transport- 
able form. 
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design of the Manesty ““H”’ mixer. 

While retaining the features of the 
““H”’ mixer—ease of cleaning, loading 
and tilting for unloading of the 
container—the new “ 300” mixer 
offers a larger capacity solid stainless 
steel container for either wet or dry 
processing. Improved stainless steel 
cased seals on the paddle drive 
shafts ensure efficient sealing of the 
container and prevent contamina- 
tion and leakage of the material 
being processed. 

It has been designed for the inti- 
mate mixing of powders or moist 
masses and is especially suitable for 
preparation of tablet granulations. 
The basic principle of the paddle 
design has been retained and this 
sturdy paddle, driven by _ the 
“Holroyd” gear drive, enables the 
mixer to handle sticky ingredients. 

The machine consists of a rigid 
double ended cast iron cabinet carry- 
ing the main spindle sleeve and 
paddle drive at one end and the 
outboard bearing and tilting gear for 
the container at the other. The 
design of the cabinet permits the 
positioning of suitable trays or 
receptacles directly underneath the 
container for direct unloading when 
the container is tilted. 

The paddle mounting sleeves are 
retractable and the paddle can be 
removed from the chamber for 
cleaning. 

The drive to the paddle is from 
a motor mounted on the right- 
hand side of the cabinet through 
a vee belt on to the totally enclosed 
worm and wheel. The wheel shaft 


carries a special retractable driver 
connecting with the paddle; the 
design of this driver ensures a posi- 
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tive drive and prevents the ingress of 
material on to the paddle mounting. 

The safety guard, made from 
stainless steel rods, is just inside the 
container, and is so_ interlocked 
that on opening the motor auto- 
matically stops. 

A transparent plastic dust cover 
is fitted allowing the mixing process 
to be observed, and being hinged, 
allows solutions to be added through 
the stainless steel guard without 
difficulty during the mixing process. 

The container can be tilted by 
means of a hand-wheel on the left- 
hand side of the machine enabling 
processed material to be tipped into 
a suitable receptacle placed under- 
neath the container of the machine. 

The standard machine is offered 
as a single speed model, but variable 
speed is available if requested. 

In the drum mixer powders and 
other materials are mixed by revolv- 
ing the drum. Inside the drum is a 
fixed paddle on a set of revolving 
rubber-tyred rollers which are built 
on to a floor mounted frame carrying 
the drive unit and rollers, thus facili- 
tating comparatively easy handling 
of the loaded mixing drums. 

Standard 16 in. diameter x 20 in. 
long drums can be used, providing 
the base of the drum and the lid 
are arranged to locate the paddle, 
and stainless steel drums and paddles 
can be supplied if requested. 

The drive to the rollers is by a 
Holroyd Verso reduction gear unit 
driven by a ? h.p. motor, and the 
rollers are carried on self-lubricating 
plummer blocks and driven from the 
gear unit by a chain drive. 

A foot pedal start and stop switch 
is mounted in a position for conve- 
nient control of the drive motor. 


Drum Blender 

The Tumblemix is a machine 
which mixes and blends materials 
by the end-over-end tumbling 
action of a drum fitted into a yoke. 
Models are available for accom- 
modating one or two drums. Model 
A will take drums up to 12 in. dia., 
model B drums up to 16 in. dia. 
and model C drums up to 22 in. dia. 
They can be supplied with variable 
speed motors to regulate the tumbling 
speed according to the requirements 
of the materials being processed. 

The machine has a robust mild 
steel frame. This frame supports the 
motor drive unit and bearings to 
carry the rotating yoke and drum. 
The direct-in-line starter is, unless 
otherwise requested, flush mounted 
on the frame. 


146 





The Manesty drum mixer with a 

fixed paddle unit. Standard 16 in. 

diameter by 26 in. drums can be 
used. 


The motor drive is transmitted 
through a rigid coupling to the input 
shaft of a worm reduction gear unit. 
From the output shaft the drive is 
transmitted straight to the yoke, 
alternatively the drive is trans- 
mitted through a spur gear reduc- 
tion unit and then straight to the 
yoke. 

The revolving centre portion is 
designed to form a yoke, which can 
be opened at will by a toggle action 
device. This permits easy and quiet 
manipulation and ensures secure 
locking of the drum. 

The design of the unit allows 
continuous processing. Delays are 
minimised by eliminating the empty- 
ing and cleaning of drums and there 
can be no contamination of powders 
or liquids. 

The makers, P. and L. Miller Ltd., 
will make non-standard models cap- 
able of taking drums from | to 40 
gallons capacity. The _ smaller 
models are used for laboratory tests 
of processes, for instance the mixing 
of powders prior to tableting. 


Mixer Mills 

Micro and sample mixer mills 
have been introduced in this country 
by Glen Creston Ltd. 

The Micro Mixer Mill is used for 
extremely rapid disintegration and 
mixing of minute quantities of sub- 
stances to ultra-fine particle size. 
The grinding and mixing is carried 
out in stoppered vials of 2 or 5 c.c. 
capacity, made of plastic, stainless 
steel, hardened tool steel or agate. 
The size of the vials and the fact 
that they are completely closed dur- 
ing operation ensures that even the 


smallest quantities can be ground 
and mixed without any losses and 
there is no contamination. The large 
choice of vials of different materials 
is of particular value where even 
microscopically small traces _ of 
abraded contaminants from _ the 
grinding tools have to be considered. 

It is claimed that materials can be 
pulverised to less than 200 mesh in 
2-3 min. 

Apart from such specialised fields 
as electron microscopy, infra-red 
spectroscopy, X-ray diffraction 
studies, powder metallurgy, the mill 
is an extremely useful analytical and 
research tool in chemical and medi- 
cal laboratories, with applications 
in biochemistry, agricultural and 
horticultural research, food investi- 
gation, etc. The simplest outfit costs 
£37. The other equipment, simul- 
taneously introduced, is the sample 
mixer mill which basically serves the 
same purpose, but is capable of cop- 
ing with much larger quantities. 


Pipeline Mixer 

A continuous type of mixer with- 
out moving parts has recently been 
put on the market. It can be fabri- 
cated in any suitable material and 
size for handling mixes of fluids 
capable of being pumped at a rate 
through the unit of about 5 ft. per 
sec. The pressure drop is negligible. 

The design is based on the split- 
ting of the fluids into a number of 
smaller streams contained in helical 
channels formed between two con- 
centric tubes. Half the number of 
channels are right-hand and the 
other half left-hand helices forming a 
large number of crossover sections 
where considerable turbulence pro- 
motes good mixing. Some of the 
fluids also follow a zig-zag path 
through the mixer and in this way 
the contents of each section of chan- 
nel are brought into contact with 
the contents of every other channel 
very many times throughout the 
length of the unit. 

The angle of slope of the helical 
channels can be arranged to suit 
the particular mixing problem and 
generally vary between 45° and 
70°. Whereas the pressure drop with 
the 45° unit will be approx. nil, 
that for the 70° unit may be of the 
order of 10/15 p.s.i.g. depending on 
conditions. 

Experimental runs with small 
units in the laboratory show that the 
contents of each channel when 
handling brine and water, for ex- 
ample, are more or less identical at 
the exit end on a 2 ft. length. A 
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The Sturtevant 
No. 9/5 laboratory 
batch blender fitted 
with a new charg- 
is gand discharging 
arrangement. 


in. unit having 14 channels each 
in. gin. cross-section handling 
) litres/min. of a brine solution of 
eg. 1°070/20°C. and 25 litres/min. 
(f water gave four separate “jets” 
t the exit end capable of separate 
‘ollection and analysis, with the 
lowing results: 


Stream A_ 1-036/20°C. 
B_ 1-034/20°C. 
C 1-035/20°C. 
D 1-036/20°C. 


‘he mixer was in a horizontal posi- 
ion. 

Under suitable conditions of flow 
mulsification of liquids can be 
wrought about. The manufacturers 
ire the Sugar Manufacturers’ Supply 
10., Ltd. 


Batch Blenders 

Sturtevant batch blenders are 
designed for a wide range of mixing 
ind blending operations where uni- 
formity of the product, dust-tight 
operation, and perfect discharge of 
mixed materials is important. The 
batch blender is designed to give 
a four-plane mixing action with: 


(a) lateral sliding on the flights 

(6) cascading from the flights 

(c) circumferential dispersion 
from the chute 

(d) lateral transfer on the chute. 


This blender therefore gives a 
high degree of dispersion where 
widely varying densities are involved 
and where some ingredients are of 
minor proportions comprising as 
little as 0-5° of the total batch. 

Sturtevant blenders are manu- 
factured in a range of sizes from 
No. 0/5 capable of handling a } cu. 
ft. batch of material and specially 
developed to meet the needs of 
laboratories, up to No. 400 capable 
of blending up to 400 cu. ft. batches. 

Our illustration shows a No. 9/5 
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laboratory batch blender fitted with 
a new charging and discharging 
arrangement. 

The materials of construction are 
selected to suit the application. 
Thus batch blenders have been 
manufactured with all contact sur- 
faces made in aluminium and stain- 
less steel. 

The outputs of the machines vary 
according to the applications and 
would, of course, be dependent on 
the method of weighing and feeding 
the various ingredients, as well as 
the discharge arrangement made for 
handling the mixed batches. 

Blending time varies from 3 to 15 
min., depending on the composition 
of the batches, and horsepower 
requirements are low, from about 
7 h.p. for machines handling }-ton 
batches, to 20 h.p. for machines 
handling 2-ton batches. 
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Samson adhesives. This booklet 
from Samuel Jones and Co. Ltd. 
gives a very comprehensive list of 
glues, pastes, mucilages and syn- 
thetic resins for the general needs of 
industry. 
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Chemicals in the Commons 





£7-3 million Extra for N.H.S. Drugs and Polio Vaccine 


PRESENTING a vote for £23,586,640 
for the National Health Service on 
March 15, the Minister of Health, 
Mr. Walker-Smith, said that of this 
£5,700,000 was extra for the phar- 
maceutical services and £1,600,000 
for polio vaccine. The original 
estimate for pharmaceuticals was 
£60,173,000 and was based on 205 
million prescriptions in the financial 
year, but in the event there were 
10,500,000 more in the first nine 
months largely due to the flu 
epidemic of February and March 
last year. Also, the cost of a pre- 
scription had gone up from 6s. 8d. 
to 6s. 10$d. The increase for polio 
vaccine was due to vaccinations 
increasing to 2,500,000, compared 
with a rate of 500,000 in February 
1959; the increase was caused by 
the death from polio of a popular 
footballer which had immediately 
trebled the number of applications 
for vaccination. 

Dr. Summerskill (Labour, War- 
rington) said that a large part of the 
supplementary estimate would go 
into the pockets of the American 
drug firms operating in Britain. 
The profits did not go to the scien- 
tists conducting research but to the 
parasites who infested the industry. 
The prescribing of specialists and 
their relations with drug houses 
should be examined. 

Miss Pitt, Parliamentary Secre- 
tary to the Ministry of Health, said 
that the price charged in the U.S. 
by manufacturers was twice as much 
as that charged by their subsidiaries 
in this country. U.S. firms helped 
considerably in the production of 
drugs and exports. 


Advertisements 

The working party on the law 
relating to medicinal substances is 
to review statutory restrictions on 
their advertisement, Mr. Butler, 
Home Secretary, told M.P.s. 

He had been asked by Mr. Benn 
(Labour, Bristol S.E.) to ‘‘ control 
the advertisement of those noxious 
drugs, sedative, stimulant or eupho- 
riant, listed in the recent report of 
the Poisons Board.’”” Mr. Butler 
referred to the working party’s in- 
tention and explained that his own 
power to make rules about poisons 
did not extend to the control of 
advertisements. 
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Mr. Butler said that the sale of the 
20 substances listed by the Poisons 
Board recently would be on pre- 
scription only from April 1. 


Drugs for private patients 

Pressure was building up on the 
Conservative back benches last 
month to induce the Government to 
allow patients of doctors in private 
practice to obtain medicines and 
drugs under the Health Service. 

A large number of Conservatives 
signed a motion calling for legisla- 
tion to bring this about. The Labour 
Party, of course, are strongly opposed 
to such a proposal. 


Purchase tax 

To lift purchase tax from all drugs 
and dressings would, it is estimated, 
save the Health Service in England 
and Wales about £750,000 a year. 
The estimate was given by the 
Minister of Health. He added that, 
so far as prescriptions dispensed by 
chemists were concerned, the aver- 
age cost would be reduced by less 
than ld. 


Oral contraceptives 

When news came of the oral con- 
traceptives the Health Minister was 
questioned about their development 
and particularly as to whether he was 
satisfied that the experimental tests 
being carried out were properly 
controlled and safe. 

Mr. Walker-Smith said that 
limited clinical trials of oral contra- 
ceptives were being carried out in 
this country through unofficial 
channels but his information was 
that they were being conducted 
under medical supervision and that 
adequate precautions were being 
taken for the safety of those parti- 
cipating. 


Fertilisers 


Reference was made to “the 
activities of an international cartel 
monopolising the supply of potash 
to this country” when the Mono- 
polies Commission report on chemi- 
cal fertilisers came up for discussion. 

Mr. A. J. Irvine (Labour, Edge 
Hill), who made the remark, ques- 
tioned the Board of Trade Parlia- 
mentary Secretary about his depart- 
ment’s consultations with the fertiliser 


industry. When Mr. Irvine said that 
the solution lay in the discovery of 
alternative sources of supply, Mr. 
Rodgers told him: “ In our discus- 
sions with Fisons, I.C.I. and others, 
we shall discuss further measures to 
utilise to the full the buying and 
bargaining power of the U.K.” 

The subject of fertilisers also 
figured in a debate on the gas in- 
dustry. Mr. Tom Brown (Labour, 
Ince) demanded to know why this 
country needed to buy its artificial 
fertilisers from overseas when we 
could produce our own fertilisers 
from coal by-products. 

Drawing upon his experience of a 
visit to Germany, he said that there 
they had manipulated the manufac- 
ture of sulphate of ammonia in 
order to capture the market for this 
type of fertiliser. ‘‘ I soon discovered 
that the ammoniacal liquor, which 
has been running to waste in this 
country, was collected in one huge 
area in Germany and taken to one 
producing plant,”’ said Mr. Brown. 
** As a result of that collection and 
manufacture by one unit of produc- 
tion, Germany was able to sell to us 


sulphate of ammonia, which is one of 


the most valuable fertilisers which 
can be produced, at a cheaper price 
than we could produce it at that 
time.” 

It was learned from Mr. Frederick 
Erroll, Minister of State, Board of 
Trade, that an application for the 
removal of the import duty on sul- 
phate of ammonia was under con- 
sideration by the Government. 

Also under examination was an 
application for an anti-dumping 
duty on sulphate of ammonia im- 
ported from the Continent, it was 
stated. An M.P. urged the Board of 
Trade to expedite a decision on the 
application so that the British ferti- 
liser trade and farmers knew where 
they stood when considering offers 
from Continental suppliers. 


Arsenical sprays 

By voluntary agreement, the use 
of arsenical sprays is to cease after 
the 1960 potato harvest, stated Mr. 
J. B. Godber, Parliamentary Secre- 
tary, Ministry of Agriculture, an- 
swering a query about the possible 
danger to health of these sprays. 


(Continued on page 183) 
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WORM INFESTATION: The Chemist’s 
Approach to an Important National Problem 
>» METHODS OF TESTING ANTHELMINTICS AND SOME UNSOLVED PROBLEMS 


By Alexander Mackie, D.SC., F.R.I.C., F.R.S.E. 


In the first part of this article which appeared last month, Dr. Mackie discussed 

chemical constitution and anthelmintic effect. Here he reviews methods of screening 

chemicals for anthelmintic effect and concludes with a discussion of some unsolved 
problems arising from the wormy world we live in. 


HE IDEAL method of estimating the 
alue of possible anthelmintic sub- 
tances would be to investigate the 
ffect of those on the parasites in the 
iost itself, a mode of procedure 
vhich is of very limited application 
or economic reasons. Even the use 
if laboratory animals would involve 
. great deal of expenditure of money 
ind time, at any rate in the pre- 
iminary stages of the research. 
Jonsequently the development of 
uitable in vitro tests in the initial 
stages of anthelmintic investigation 
would be justifiable, whereby a large 
vumber and variety of chemical 
compounds could be _ screened 
quickly and with the minimum of 
material against a wide range of 
helminths. Testing chemicals in 
itro has the advantage that any 
paralysant or lethal effect can be 
compared without complications 
arising from the effect of chemicals 
on the host. Especially is this suit- 
able when the anthelmintic effects of 
members of a homologous series 
are being compared, although in 
practice it is of course essential that 
the anthelmintic be reasonably non- 
toxic to the host and not so nauseat- 
ing that ruminants stop chewing the 
cud. It is appreciated, however, 
that in vitro tests may be unable to 
detect a substance with anthelmintic 
properties, and it may happen, on 
the other hand, that a compound 
which appears to have an anthelmin- 
tic effect in in vitro experiments 
might have no value whatsoever as 
an anthelmintic in vivo (cf. Erhardt*®) 
especially if it is rapidly changed in 
the host. 

It is also recognised that anthel- 
mintics tend generally to be selective 
in their action, e.g. some are effective 
only against nematodes (round- 
worms), whilst others attack only 
cestodes (tapeworms). Santonin is 
effective against A. lumbricoides, but 


Manufacturing Chemist—April, 


does not affect tapeworms; pelle- 
tierine acts upon tapeworms but not 
upon roundworms. Moreover, 
known anthelmintics produce very 
different results on related worms, 
even in the host, e.g. phenothiazine 
is very effective against the large 
stomach worm of the sheep (He- 
monchus contortus) in the abomasum, 
but larger doses are required to 
remove Ostertagia spp. and Tricho- 
strongylus axei from the abomasum, 
and other bursate nematodes from 
the small and large intestines. An 
extreme example is Nematodirus spp. 
on which phenothiazine seems to 
have no effect. In fact, there is 
evidence that after its use the number 
of Nematodirus spp. increases pre- 


sumably because competition or 
some host resistance has been 
removed. 


Baldwin! $ attributed the conflicting 
results obtained with in vitro testing 
to unsatisfactory methods. Annelid 
worms, particularly the earthworm 
and the leech, were frequently used 
in earlier investigations (cf. Trende- 
lenburg!*), but this was adversely 
criticised by Rebello, da Costa and 
Rico,4® Lamson and Ward,® Bald- 
win,?° Baldwin and Moyle,*®: 5! Du- 
guid and Heathcote.**? Lamson and 
Ward, for example, examined the 
effect of a wide variety of compounds 
on earthworms and A. lumbricoides, 
but reported that no correlation of 
activity could be found. Duguid 
and Heathcote compared in vitro 
the eifects of compounds on earth- 
worms with those on tapeworms and 
found distinct differences. It is 
therefore emphasised that, if results 
are to be of any value, in vitro 
experiments must be carried out 
with several different genera or 
families of helminths. Many in vitro 
tests have been evolved, and Wat- 
kins®** has summarised some of the 
tests which are in general use. 


1960 


In the author’s experiments for 
testing against A. lumbricoides and 
liver fluke, Baldwin’s kymographic 
technique?® was found to be the 
most convenient. Baldwin was able 
to test small quantities of chemicals 
quickly against tied-off neuro- 
muscular preparations of A. lumbri- 
coides. Two ligatured preparations 
could be made, viz., (i) an intermed- 
iate, obtained near the genital pore 
of the female, and (ii) an anterior, 
which contains the so-called “ nerve 
ring.”’ The preparation was placed 
in a vessel maintained at 38°-39°; 
one end of the preparation was 
attached to a glass hook at the bot- 
tom of the vessel and the other to a 
lever with a writing point, the 
movements of which were recorded 
on a slowly revolving smoked drum. 
An upward movement of the writing 
point indicated contraction, whilst 
relaxation was shown when the 
point fell. If the point recorded no 
movement, the preparation was 
considered to be either paralysed 
or perhaps killed. A timing device 
was also incorporated and indicated 
the time in minutes. The movements 
of the preparation were recorded at 
least 5 min. after it had been placed 
in Ringer’s solution, and then the 
medium was rapidly replaced by 
either a solution, or emulsion using 
sodium glycocholate as the emulsi- 
fying agent, or a suspension of the 
compound under test at a definite 
concentration in Ringer’s solution. 
Sodium glycocholate had no effect 
on the preparations. When a 
chemical caused cessation of move- 
ment of the preparation, it was 
difficult to say whether the chemical 
had a paralysant or lethal effect, 
because there is no known means of 
stimulating a merely paralysed 
ascarid preparation. Baldwin! 
placed such a preparation, after 
treatment with the compound for 
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30 min., in fresh Ringer’s solution, 
and observed whether there was any 
restoration of movement. However, 
if no movement was observed it was 
not certain that there had been any 
lethal action. Baldwin decided to 
describe such effects as paralysant. 

The method has its limitations 
and it is only suitable for com- 
pounds which act on the neuro- 
muscular mechanism of the nema- 
tode. Moreover, only a portion of 
the worm is used, which may seem 
a serious objection. On the other 
hand, it was found that these tied- 
off preparations could be kept alive 
for some considerable time, in some 
cases for over 12 hr., and appear 
quite active. To have any effect on 
the preparation the chemical must 
penetrate the cuticle. Ability to do 
so is a very important property, 
since the entire Ascaris, even with 
mouth closed, might be affected by 
the chemical. Baldwin!® criticised 
the use of the entire Ascaris as “ not 
a reliable test object,’’ since it had 
been observed by some workers that 
the anthelmintic santonin, which 
Baldwin*® found to be active against 
the anterior preparation, was in- 
active towards the entire helminth. 

It is interesting to note that Good- 
win™ has devised a method for 
studying the effects of anthelmintics 
on A. lumbricoides by placing the 
entire helminth in a fine nylon 
stocking and recording the move- 
ments of the stocking. He found, 
however, that only the anterior end 
of the worm was affected, whilst the 
movements of the body were 
apparently normal. Baldwin found 
that, in general, substances known to 
possess anthelmintic properties gave 
positive results in his zn vitro tests, and 
no action was observed with those 
compounds which were inactive in 
in vivo experiments. There were, 
however, two apparent exceptions, 
viz. gentian violet, a_ successful 
anthelmintic for threadworm, and 
phenothiazine. However, the mode 
of action of gentian violet is unknown 
and that of phenothiazine still 
remains obscure, although it, or one 
of its derivatives, is believed to pos- 
sess a specific action on the repro- 
ductive organs. It has been found 
that the particle size of phenothia- 
zine is an important factor. 


Liver fluke tests 


This technique has been extended 
to ascertain the action of chemicals 
on liver fluke (Fasciola hepatica) by 
Chance and Mansour®® and on the 
tape worms, Moniezia expansa and 
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Tenia saginata by Duguid and 
Heathcote.**: °® Chance and Man- 
sour used the entire liver fluke and, 
as the helminth was stimulated by 
amphetamine sulphate, they were 
able to determine whether a com- 
pound was paralysant or lethal, on 
replacing the chemical under test 
after 45 min. with a solution of the 
stimulant and observing whether 
the movement of the preparation was 
restored or not. If there had been 
cessation of movement due to the 
action of the compound under 
examination, and the movement 
of the worm restored on addition 
of the stimulant, the compound was 
assumed to have a paralysant effect 
on the preparation. No restoration 
of movement indicated a _ lethal 
effect. It was found that liver fluke 
was not only sensitive to all the 
compounds which affected A. lum- 
bricoides, but also to a wider range of 
anthelmintics. 


Vinegar eelworm tests 


Leiper®? developed a method using 
the vinegar eelworm (Turbatrix 
aceti). Although this free-living 
nematode is not a parasite, it is 
closely related to the parasitic eel- 
worms, ¢.g. the plant eelworms. In 
this technique 50° vinegar is em- 
ployed as the medium, which is a 
natural one for the nematode, and 
serial dilutions of the compounds can 
be investigated. The author*® used 
this technique with minor modifica- 
tions for testing compounds for in 
vitro anthelmintic activity. Leiper 
considers that this method of testing 
has much to commend it, and points 
out that in all probability it would 
be reliable for the testing of gastro- 
intestinal anthelmintics. Pheno- 
thiazine and other anthelmintics 
show up favourably with this tech- 
nique. By its means large numbers 
of compounds can be screened in a 
comparatively short time and very 
small quantities of the compounds 
are required. 


Larv2 tests 

The tests so far described are 
concerned with the adult helminth, 
but, if means could be found to 
destroy the parasite in the early 
stages of its life history, the incidence 
of helminthiasis might be consider- 
ably reduced. Parnell5® devised a 
technique whereby chemicals were 
tested on the free-living stages of 
sclerostomes (nematodes) from horse 
feces, with the view to evaluating 
the effect of the various chemicals 


on them. In this method the number 
of larve in a single test may amount 
to several thousand, so that in this 
respect it is better than those methods 
where a comparatively few or a 
single helminth is used. Parnell and 
Mackie®® tested a wide variety of 
compounds by this method. 


Screening methods compared 

When the results of these four 
in vitro anthelmintic screening 
methods were compared (Mackie 
and Parnell®®) it was found that 
only 13 out of 52 compounds, tested 
against each of the helminths, A. 
lumbricoides, liver fluke, vinegar eel- 
worm, and free-living sclerostomes, 
showed distinct anthelmintic acti- 
vity. Thirty-four of the compounds 
were effective against free-living 
sclerostomes at concentrations of 
1:100 or less; 28 were lethal to vine- 
gar eelworm; 24 caused paralysis in 
A. lumbricoides, and 35 were lethal 
or paralysant to liver fluke. It 
appeared that if a compound had no 
effect on sclerostomes at 1:100 
concentration, or on liver fluke at 
1:1,000, it had in general little or 
no effect against the other hel- 
minths in vitro, at 1: 1,000 concentra- 
tion. If this could be established 
on a larger scale, much work might 
be saved in future preliminary 
screening experiments. The results 
also suggested that if the known 
anthelmintics had been subjected 
to in vitro testing before they were 
used as anthelmintics, they would 
not have been rejected during the 
preliminary screening, with the pos- 
sible exception of areca nut, which 
is active against tapeworms, and 
was tested only against sclerostomes. 
Only the sclerostome and vinegar 
eelworm techniques show pheno- 
thiazine to be lethal, whilst pheno- 
thiazone is shown to be effective by 
all four methods of testing. 


Some unsolved problems 


It is very desirable that more 
work should be done to ascertain the 
fate of anthelmintics and a few of 
the most promising chemicals in the 
host, and to discover if possible 
what action such chemicals may 
have on the metabolism of the host 
and parasite. The results of such 
investigations would enable further 
work to be placed on a less empirical 
basis. Collier and others *-** have 
investigated the fate of phenothia- 
zine in ruminants, but the results 
are inconclusive (cf. Harwood*'), 
Some interesting observations were 
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Table 1. Fate of Phenothiazine and Oxidation Products 


Dosed with Rabbit Sheep 
Phenothiazine Phenothiazine Phenothiazine 
Phenothiazone Phenothiazone 
Red Solid, m.p. 208° Phenothiazine sulphoxide 
Phenothiazone Phenothiazone Phenothiazone 
| hionol Thionol No known product isolated 
rhenothiazine sulphoxide Phenothiazone Phenothiazine 
Phenothiazone 


rade on the fate of phenothiazine 
end oxidation products in rabbits 
ond sheep by Alexander ef al.*’ 
“‘he main products isolated from 
tie urine are listed in Table |. 
There are problems of a physico- 
‘ nemical nature to be solved, such as 
ivestigations into the effect of 
: arface-active substances upon the 
enetration of anthelmintics through 
1e cuticle of helminths. Quantita- 
ve measurements have been made 
‘ith hexylresorcinol on A. lumbricoides 
Alexander and Trimm®) and the 
sults suggest that above a certain 
oncentration of the surface-active 
ubstance, the penetration of the 
nthelmintic is decreased or stopped. 
Chemical investigations of certain 
ropical plants, used by natives as 
inthelmintics, might prove of value. 
’erhaps too much emphasis has been 
aid on the syntheses of large numbers 
f compounds with great expecta- 
ions that one of the products will 
prove the panacea for helminthic 
infestations! Nature has probably 
provided the cure. Dr. Mitchell,®® 
at the Annual General Meeting of 
the Fine Chemicals Group of the 
Society of Chemical Industry in 
1953, pointed out that many valu- 
able secrets of Nature ‘‘ may com- 
prise not only new materials of 
value, but also an insight into how 
better to make our synthetic pro- 
ducts.” Mackie ef al.” 7! carried 
out a chemical investigation of the 
leaves of Anona senegalensis (Anona- 
cee). These are administered in 
bolus form with soda and bran, or 
mixed with cereal cakes, by the 
natives of North Nigeria as an 
anthelmintic for horses. A soft wax 


was isolated which was effective 
against the free-living stages of 
sclerostomes. 


There are still other problems in 
anthelmintics, to the solution of 
which the chemist can make his 
contribution, but he must do so in 
collaboration with the helminth- 
ologist and the physiologist, as well 
as with the veterinary scientist and 
the farmer. It is highly probable 
that the parasitic worm will only 
be defeated by concentrated team 
work. It may be perhaps too much 
to hope for worm-free animals, 
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but even if a stage is reached where 
an animal can live in harmony 
with its parasite, much will be 
accomplished. We are indeed living 
in a wormy world! 
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TEXTILE SOFTENERS 


Readers have expressed interest 
in our note on textile softening 
agents which we printed in Decem- 
ber, pp. 475-476. Some have asked 
for a bibliography or references to 
these interesting chemicals. As 
this will probably be of general 
interest we have had the following 
bibliography compiled: 

Review articles 

1. Du Brow, Soap and Chemical Specialities, 

April 1957, 89. 


67. F. 
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Letter 


To Tue Epiror, 
Biochemistry at Imperial 
College 

Srr: There are two minor in- 
accuracies in the second paragraph 
of your editorial ‘‘ Welcome Pro- 
fessor Chain” in March Manv- 
FACTURING CHEMIST. 

Prof. Chain follows S. B. Schryver 
and A. C. Chibnall at the Imperial 
College, both of whom held Assistant 
Professorships of Biochemistry in the 
Botany Department. Chibnall suc- 
ceeded Gowland Hopkins in the 
Chair of Biochemistry at Cambridge. 


H. G. REEs, 
PH.D., D.I.C., F.R.I.C. 
Hatch End, 
Middlesex. 


I 


2. Ibid., August 1958, 45. 

3. Anon., Progress through Research, Jan. 
1958. A General Mills publication. 

4. Kaswell, ‘“Textile Fibres, Yarns, and 
Fabrics,” New York, 1953. 


Papers relevant to the mechanism of 
softening 

3. See above. 

5. Sexasmith, Ph.D. thesis, Princeton, 
1956. Contains an extensive bibliography 
on the adsorption of cationics by cotton. 

6. Blow, 7. Soc. Chem. Ind., 1939, 57, 118. 

7. Linfield et al., J.A.0.C.S., 1958, 35, 
590. 

8. Harris, Soap and Chemical Specialities, 
1958, December et seq. 

9. Roder, 7. Textile Inst., 1953, 44, T247. 

10. Hoffman and Beste, Textile Research 7., 
1951, 21, 66. 

11. Pierce, 7. Textile Inst., 1930, 21, 1377. 

12. Stock and Hvizdack, Textile Research 
j., 1953, 23, 186. Contains discussion of 
how to evaluate softness. For this topic see 
also references 3 and 11. 


Compounds reported to be softening 
agents 

The literature contains several hundred 
references to softening agents as such, and 
many more to compounds described more 
vaguely as “‘textile auxiliaries.” The bulk 
of the patents are to be found in the abstracts 
between 1930 and 1945, most of them 
originating from Geigy, Sandoz or Ciba. 
Especially useful are the following. 

British patents: 

403883, 415789, 474671, 475170, 500412, 
600706-7. 

U.S. patents: 

2205728, 2207021, 2474202, 2540678. 

Swiss patents: 

199452, 200699, 201505-11, 206594, 
208001,  208532-4, 210976, 211243-7, 
211655, 211790-2, 212562, 213837, 216301, 
219924, 222453. 

Australian patents: 

133909, 133786. 

The use of these compounds for softening 
fabrics other than cotton does not seem to 
have been reported. It is likely that they 
would only work with fabrics having a 
negative surface charge, for reasons 
explained in our note. 
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MEMOIRS OF AN INDUSTRIAL CHEMIST 


By M. L. Burstall, b.PHIL. 


2. Why Industry Should do as Little 
Fundamental Research as Possible 


The author puts forward the view—which will certainly be disputed—that 
fundamental research in the hands of industry contributes little to real innova- 
tion. In any case, he argues, industry cannot provide the atmosphere and 
conditions in which fundamental research flourishes 
This is the second instalment of Dr. Burstall’s ‘‘ worm’s eye view” of the 
conduct and strategy of industrial research. The first—How to Make Research 


Durinc the last few years a number 
of companies in the chemical indus- 
try have become actively interested 
in what is known, according to taste, 
as “fundamental,” “ long-range ”’ 
or “‘ pure ’’ research. By these terms 
is meant the sort of research that, to 
quote a typical definition, is “‘ con- 
cerned with a systematic investiga- 
tion into the fundamental scientific 
principles underlying fields of in- 
terest to the company.”’ It is often 
said, and said the more loudly since 
the launching of the Sputniks, 
that industry must invest more 
heavily in research of this kind in 
order that its future security may be 
assured by the increased flow of 
inventions and discoveries to which 
such research must lead. To the 
lay ear this sounds a very plausible 
argument; but is it true? In my 
opinion it is not. My own investi- 
gations have led me to the reluc- 
tant conclusion that fundamental 
research does not generally or even 
frequently pay a financial return 
at any time, and that granted that it 
could in a minority of cases be justi- 
fied, industry does not—and I 
suspect cannot—provide the appro- 
priate setting for it. 

The aim of fundamental research 
is to discover the molecular pro- 
cesses involved in the phenomena 
of a field of study and to solve prac- 
tical problems from a knowledge of 
these processes. The aim of empiri- 
cal research, on the other hand, is 
to solve problems by trial and error. 
It is the claim of the advocates of 
fundamental research that theirs is 
the more effective method. In 
attempting to judge the validity 
of this claim it is essential to re- 
member that the function of indus- 
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Pay—appeared in February. 


trial research is to discover and 
perfect profitable innovations. The 
sort of means used to this end are 
irrelevant providing that they are 
the most effective means for the 
given situation. It is therefore 
interesting to examine the nature of 
the innovations in which various 
companies are interested, and to 
determine the extent to which these 
innovations are likely to be the 
product of fundamental as opposed 
to empirical research. 

To a large extent this depends on 
the field in which the company is 
operating. At one extreme are those 
companies, such as the manufac- 
turers of foodstuffs and washing- 
products, which are engaged in 
making and selling retail products. 
This field is peculiarly unsuited to 
fundamental research. It is domin- 
ated by the necessity for the pro- 
ducts to sell themselves to the 
housewife in the face of furious 
competition. Consequently a large 
proportion of the most profitable 








* ... Invented by two musicians in 
a bathroom...” 


and explains why. 


innovations are those which relate 
to the appearance of the product- 
changes in its colour, odour or 
texture, in the way it is packed, and 
so on—which are inevitably the 
result of purely empirical research. 
Moreover, it is noticeable that not 
only are profit margins small—so 
limiting the funds available for the 
less immediately remunerative forms 
of research—but the chemistry of 
cake mixes and washing powders 
forms an area of research which is at 
once exceedingly difficult and very 
unattractive to most chemists. It 
is not therefore surprising that the 
companies in this field have until 
recently concentrated their entire 
effort on empirical research, and 
it seems a reasonable guess that 
fundamental research will never be 
of more than minor importance to 
them. 

In complete contrast one may 
consider the position of the drug 
companies. They are unique in that 
the development of their new pro- 
ducts necessarily requires a good 
deal of degradative and synthetic 
chemistry and biochemistry. By a 
happy coincidence the profit margins 
in this branch of the industry are 
well able to support the expense, 
while the research itself is of a 
nature that arouses the interest and 
appreciation of most chemists. With 
these advantages one can quite see 
why the drug companies have, in 
the course of pursuing their own 
interests, done more research of 
real scientific interest than the rest of 
the chemical industry put together. 





The origin of inventions 
Thus it is obvious that companies 
vary a great deal in their inherent 
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ability to make use of fundamental 
research. Let us now take a look at 
the extent to which such research 
contributes in actual practice to 
“the discovery and perfection of 
profitable innovations.” Here it is 
recessary to distinguish between 
tne original act of discovery and the 
subsequent development of the in- 
vention. A survey of the origins 
cf inventions suggests that they have 
tre following source: 


1. Individual inventors working for 
These people are 
‘equently amateurs with very 
“ttle scientific training — indeed 
uch training often handicaps them 
y making them self-conscious about 
1eir seemingly bizarre ideas—who 
ave an end-product very clearly 
a mind. In general they have little 
quipment or help, but on the 
ther hand they can follow their 
»wn ideas without having to worry 
bout what the higher management 
hinks. They are often eccentric; 
heir inventions may be as appealing 
is musical toilet-paper holders or as 
‘conomically feasible as the saw- 
just substitute made by pulverising 
Havana cigars and deodorising the 
powder; but they should not be 
despised. Be it remembered that 
Kodachrome was invented not in the 
laboratories of Eastman-Kodak, but 
by two musicians in a bathroom. 

2. Accident. Probably more dis- 
coveries have been made as a result 
of the chance observation of an 
unexpected phenomenon during a 
quite unconnected investigation than 
by any other means. To quote a 
few examples, every chemist knows 
that Perkin founded the synthetic 
dyestuff industry by discovering 
mauve in the course of an attempt 
to synthesise quinine, that René Bohn 
discovered the first polycyclic vat 
dyes, the indanthrones, while trying 
to make an anthraquinone analogue 
of indigo, and that the phthalo- 
cyanines were first encountered as a 
troublesome impurity in the manu- 
facture of phthalimide. Similarly 
in the pharmaceutical field products 
as important and various as sac- 
charin, the sulphanilamides and 
penicillin were all discovered quite 
by chance. 

3. Scientific entrepreneurs. It often 
happens that fairly obvious but 
so far unrealised uses exist for 
well-known but apparently useless 
compounds. The entrepreneur- 
inventor works by connecting use 
with compound; to do this success- 
fully he must have both an extensive 
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“|. . The systematic examination of 
thousands of samples of earth...” 


* 


knowledge of chemistry and a keen 
eye for the realities of the market- 
place. A good example is Baeke- 
land, the inventor of Bakelite. It 
might be added that large industrial 
laboratories are not very good at 
this sort of thing; their research 
workers are usually too interested in 
pure research, and their superiors in 
the rituals of bureaucratic admini- 
stration, to care about such triviali- 
ties. 

4. Systematic empirical research. 
This is exemplified by the systematic 
examination of thousands of samples 
of earth for possible antibiotic acti- 
vity undertaken by several of the 
drug companies. This sort of work 
is extremely expensive and ex- 
cruciatingly boring for the unfor- 
tunate chemists who have to do it, 
but it sometimes produces results. 

It will be noticed that none of 
these sources of inventions has any- 
thing to do with fundamental re- 
search. Indeed, up to the present 
day only one major discovery— 
nylon—has come out of a _ pro- 
gramme of such research, and we 
shall see later that Carothers was 
working under altogether excep- 
tional circumstances. A more 
general and a more depressing con- 
clusion might be that inventions 
are so much the product of chance 
that no amount of investment in 
any kind of research is likely to 
increase their number to any very 
marked extent. 


Development of inventions 

Is fundamental research any more 
helpful in the development of inven- 
tions? This depends very largely 
on the nature of the problem, and 
in particular on the amount of time 
available for its solution. As I have 


Manufacturing Chemist—April, 1960 


previously indicated, there are 
problems which can only be solved 
by a proper scientific approach, and 
there are also problems which, 
because they lie in a well-explored 
field of science, can most effectively 
be solved in this way. Problems 
involving organic chemical reactions 
are a good example of the latter. 
Conversely there are many problems 
which are, at our present state of 
knowledge, too difticult from the 
scientific point of view to be solved 
by other than empirical means. 
The bulk of development problems, 
however, lies in that intermediate 
class to which a complete solution 
in terms of molecular processes 
can indeed be found if enough time 
and money are available, but to 
which a solution of a sort can 
be found quite quickly by largely 
empirical means. In the industrial 
context it goes without saying that 
in 99 cases out of 100 a passable 
answer in a few months’ time is 
worth a lot more than a really good 
answer in a few years’ time. It 
would, of course, be nice to have 
both eventually; but is the extra 
knowledge worth the extra expense? 
In general, bearing in mind that 
there are many problems and only 
limited resources, the inevitable 
answer is that it is not. 

Thus it appears that up till now 
fundamental research has played 
almost no part in originating inno- 
vations and only a limited part in 
their development. What of the 
future? It is tempting to believe 
that as science advances such re- 
search will become ever more im- 
portant. It seems likely, however, 
that for the industrial research 
worker time will always be short, 
resources limited, and luck an essen- 
tial ingredient of success. There 
are, moreover, few signs that much 
hard thinking has yet been done 
about the peculiar problems of 
directing fundamental _ research. 
The most important of these prob- 
lems presents itself as a dilemma 
of strategy: should the research 
effort be concentrated in fields of 
current interest to the company, 
or in fields of possible future interest ? 
At first sight the latter would appear 
to be the correct choice, as the time 
element would here be of less 
immediate importance, and _ the 
scope for fundamental methods 
of investigation correspondingly 
greater. Yet there is an unpleasantly 
large risk in this approach. Many 
unforeseeable events may at any 
time make the field under investiga- 
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tion suddenly less attractive: patterns 
of consumption may change; other, 
more powerful companies may pre- 
empt the field; or the company’s 
own position may preclude its mak- 
ing use of its own research. Only 
very large companies can afford 
to disregard these possibilities. 


Hazards of fundamental 
research 

It is therefore hardly surprising 
that most firms prefer to play safe 
and set their fundamental research 
groups to work on problems in 
those fields in which they are 
already active. This approach may 
be inherently less likely to strike 
oil, but it is a lot easier to justify to 
suspicious accountants. It may lead, 
given favourable circumstances and 
strong direction, to results of both 
commercial and scientific impor- 
tance. Just as easily, however, it 
can lead in weak hands to the all 
too common “fire-fighting” or 
** panic stations’’ approach to re- 
search, in which the fundamental 
research department is made sub- 
ordinate to the development depart- 
ment, and its chemists are frantically 
switched from one trivial problem 
to another in a vain attempt to 
solve three-month problems by five- 
year methods. This is unrivalled as 
a method of producing the mini- 
mum of useful results together with 
the maximum of demoralisation. 

Perhaps the most common result 
of concentrating entirely on fields of 
current interest is that harmless 
unnecessary sort of research which 
specialises in producing explana- 
tions of once interesting phenomena 
so late in the day that everyone else 
is merely moved to transports of 
boredom. Indeed the closer that 
fundamental research is to problems 
of current interest the more likely 
is it that it will produce results 
which are trivial or useless. 

Companies should realise that in 
fundamental research one cannot 
play safe; if they insist on going in for 
this kind of research then they 
should concentrate their efforts in a 
field in which their interest is frankly 
speculative, and they should resign 
themselves to the possibility that 
they will never have anything to 
show for their investment. If they 
cannot accept this, then they have 
no business being in fundamental 
research. 


Prestige 
There are admittedly some not 
directly utilitarian reasons for having 
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a fundamental research department. 
The most obvious of these is the 
desire for prestige; as a friend of 
mine put it, his own rather torpid 
department existed to “add a 
certain tone to what was otherwise 
a very sordid branch of commerce.” 
A more dubious reason is that it 
makes recruiting a lot easier; an 
experienced ivory-hunter of my 
acquaintance remarked to me that 
** if I went into the average Univer- 
sity and said openly that I was look- 
ing for people to do applied research, 
they’d just laugh. But if I go in and 
talk about the work of X’s depart- 
ment (the fundamental research 
department) I can at least get them 
to listen to me, and then I take it 
from there.” This is harmless 
enough, but it is not unknown, 
particularly in the United States, 
for the fundamental research de- 
partment to be used as bait to lure 
the more innocent graduates into 
what later turns out to be extremely 
pedestrian research; it should be 
obvious that this sort of thing is not 
merely immoral but also very short- 
sighted of the companies concerned. 

These are, however, but subsi- 
diary reasons for investing in funda- 
mental research. The main justi- 
fication must be its ability to con- 
tribute to the company’s present 
or future prosperity. As we have 
already seen, this justification is 
generally lacking, yet from the 
various exceptions and qualifica- 
tions I have made, it would seem 
that fundamental research should 
be of great use in certain fields, 
always provided that it is conducted 
in a really effective way. In fact, 
however, it is notorious among 
working chemists that this proviso 
is all too frequently forgotten, and 
that even in favourable circum- 
stances the productivity of indus- 
trial fundamental research establish- 
ments is usually strikingly lower than 
that of the Universities, the other 
main centre of such research. Why 
is this so? 


How routine handicaps 
research 

One reason is that it is surprisingly 
difficult to get any serious work done 
in industry. On the face of it nothing 
could seem more absurd. The in- 
dustrial chemist works in clean, 
modern laboratories; he has un- 
limited amounts of chemicals and 
glassware, and the most fashionable 
and expensive instruments are at 
hand; he is assisted by expert 
technicians, and has young ladies 


to type his letters, wash his appara- 
tus, and do his shopping. What mor: 
could he want? Time. Most com- 
panies keep office hours in ther 
laboratories, and do not encourag: 
bench work outside these hours 
some, indeed, even object to re- 
actions being left to run overnight 
Into this limited working day the 
chemist is then forced to fit a con- 
siderable number of activities which 
have nothing to do with his research. 
Some of these, such as interviewing 
possible recruits and training tech- 
nicians, are clearly of the greatest 
importance, and few would grudge 
the time spent on them. Other 
duties, however, while important, 
are all too apt to absorb an un- 
necessarily large part of the chemist’s 
time. 

A particularly glaring example 
is the inordinate amount of atten- 
tion paid by many companies 
to their internal communications 
system. It is, of course, vital that 
the chemist should keep in touch 
with his immediate superior and 
with any other departments that 
may be interested in his work; in 
many companies, however, com- 
munication appears to be an end 
in itself, and the unfortunate chemist 
finds himself endlessly describing 
the past, present and _ probable 
future of his research projects. In 
one large company with which I 
was acquainted, the individual 
chemists were not only required to 
submit quite long written progress 
reports every Monday morning, 
but were also obliged to attend 
correspondingly lengthy meetings 
with their section leaders—and, if 
their luck was out, with the higher 
management as well—later in the 
week. Needless to say the more 
articulate chemists rapidly acquired 
the not entirely useless knack of 
dashing off a few hundred words of 
harmless generalities written in such 
a way as to gratify the management 
while protecting the writer against 
all eventualities. To the less fluent 
or the more conscientious, however, 
writing the weekly report meant a 
lot of—quite unproductive—work. 

One may smile at these extrava- 
gances, but they have serious con- 
sequences, in extreme cases they 
may so break up the day as to pre- 
clude entirely the concentrated and 
sustained work necessary for success 
in fundamental research. 


The chemist’s day 
The effect of these interruptions 
can most readily be appreciated if 
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we consider a day in the life of an 
industrial research chemist. 

He arrives at the laboratory at 
‘a.m. By the time he has woken up, 
discussed the day’s work with his 
‘echnician, opened his mail, drafted 

letter, and glanced at a journal, 
’s 10.15, and time for a cup of 
offee. By 10.35 he is ready to start 
9me serious work, but at 11.00 he is 

isited by a new recruit who has 
een sent to see what the prima 
onnas of the fundamental research 
epartment really do with their 
me. 

Between 11.30 and 12 noon he 
as his weekly meeting with his 
ection leader, and at 12.15 his 
‘iends carry him off to lunch. 
lowing 45 minutes for eating, 
laying bridge, and blackguarding 
ne higher management, he is back 
n the laboratory by 1.00 with a 
lear afternoon ahead. At 1.15 the 
elephone rings: the group manager, 
iis voice pale with anxiety, an- 
iounces that the director is paying 
in unexpected visit tomorrow. Can 
ie have an aide-memoire on the 
tatus of the chemist’s research at 
mce. By 2.45 the memo is on the 
nanager’s desk, and the chemist is 
lrinking his afternoon tea. 

From 3.00 to 4.30 he works; from 
+30 until 5.00 he interviews a 
ossible recruit; and the last half- 
nour of the day goes in further 
discussions with his technician, read- 
ing the afternoon’s mail, and mis- 
ellaneous clearing up. As he is 
leaving the building, he overhears 
one of the veterans talking to a 
newly joined chemist, fresh from 
working 60 hours a week on his 
thesis. ‘“‘ You younger men,” the 
old boy is saying seriously, “‘ don’t 
know what real work is like until 
you come into industry.” 


Keeping good men in industry 
The other main reason for the low 
productivity of most industrial fun- 
damental research establishments 
is that they cannot find or keep a 
sufficient number of chemists who 
have the necessary combination of 
ability and drive required for suc- 
cess in this kind of research. There 
are not many of these people, and 
their natural habitat is the Universi- 
ties, which provide the freedom and 
the stimulating atmosphere in which 
they flourish. There is little incentive 
for someone of this kind to come into 
industry. If he does so, he will lose 
his freedom to choose his own topics 
of research. He may begin his 
industrial career by working on a 
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problem in which he is interested, 
but sooner or later he is bound to 
find himself assigned to a problem 
to which he is deeply apathetic. If 
prestige in the world of science is 
important to him, he should realise 
that he will probably remain un- 
known to all outside his own com- 
pany. Some firms, even today, do 
not encourage publications; in many 
others, while the principle is 
approved, reasons of security, or 
lack of the time needed to bring 
the investigations to a publishable 
state, make it difficult to get into 
print. One does not get elected 
to the Royal Society under these 
conditions. 

Perhaps, of course, the chemist 
is thinking of rapid promotion 
and dreams of wielding vast power 
as a research manager. If so, he had 
better realise that promotion does 
not necessarily or even normally 
come to the best scientist, and that 
if he is promoted he will have to 
renounce any scientific ambitions 
he may have, as he will be far too 
busy wrestling with budgets, direc- 
tors and personnel difficulties to 
give any attention to more abstract 
matters. Above all, the compara- 
tively small size and isolation of 
most industrial fundamental _re- 
search organisations means that the 
chemist will lack the constant stimu- 
lus of fresh minds, and will be in 
ever-increasing danger of becoming 
mentally lazy and relaxing his own 
standards. 

** Just think, *”’ I heard an eminent 
American chemist remark of a 
group of his own students who were 
about to enter industry, “in five 
years’ time half of them will have 
become administrators and will be 
lost to science for good, and the 
other half won’t know a good piece 
of work from a bad one.” 
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Salaries 

What counter-attractions can in- 
dustry offer the very gifted chemist ? 
A rather higher salary. At the 
minute the going rate in the chemi- 
cal industry for a Ph.D with a total 
of five years’ research experience 
is somewhere between £1,000 and 
£1,250. Assuming that our chemist 
has a dependant wife and two chil- 
dren and that money is therefore of 
some interest to him, we find that 
as an assistant lecturer, lecturer or 
research fellow he would have a 
salary of between £850 and £1,100, 
to which of course he could add 
very considerably by tutorial work 
or night-school teaching. A salary 
differential of at most £150 per 
annum, before taxation, does not 
seem a very strong inducement to 
accept the drawbacks of industrial 
life if one has the choice. After all, 
anyone who is really motivated by 
money is going to go to the U.S. 

Many of these shortcomings could 
be at least partly overcome given 
the necessary will and _ financial 
resources. If the fundamental 
research department was segre- 
gated from the other parts of the 
research establishment, and was 
organised on University lines, with 
the bare minimum of formal admini- 
stration, and with the chemists 
selecting their own problems as far 
as possible, and working on them 
at their own pace, and in their 
own way, there is no doubt that its 
productivity would be much higher. 


It is significant that Carothers 
worked under these conditions, and 
that the only British industrial 


research department organised in 
this way enjoys a deservedly high 
reputation. Needless to say this 
policy would be extremely expensive, 
but, as I have previously pointed out, 
a company which has to worry about 
the cost of its fundamental research 
department should not have one. 
The smaller company which finds 
it has a need for fundamental re- 
search in certain areas should 
attempt to have the work done by 
a University or a research institute, 
and only in the last resort should it 
undertake the research by itself. 

These conclusions may seem un- 
duly gloomy, the more especially 
as I write as someone who would 
rather do fundamental research than 
anything else. It must be realised, 
however, that the sort of research 
which produces results of scientific 
significance is not necessarily the 
sort which produces results of com- 
mercial value. 
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Suntan Preparations 


This review, contributed by a New York correspondent, covers ingredients 
(including sun screens), formulation and presentation of suntan preparations, 
now among the most popular of all cosmetics. 


Tue tanning of the skin which 
follows exposure to sunlight is pre- 
ceded by redness (erythema) and 
sometimes by swelling and blistering. 
The pain is severe and clothing un- 
bearable. Shock, chills, high fever 
and nausea are signs of severe 
sunburn. When erythema, eczema 
and eruptions disappear again, the 
skin of brunette people may be left 
tanned while that of blondes is 
freckled. Pigmentation is a _ pro- 
tective measure of the body against 
further injury by excessive rays. The 
ultraviolet rays of the sun are most 
active, the more so where they are 
reflected by water, snow, or white 
chalky soil. The rays are most 
effective in spring and early summer 
when exposure takes place before 
protective tanning has formed. 

The erythema caused by the 
sunlight is produced by strictly 
defined wavelengths of the ultra- 
violet region between 2,800 and 
3,132 Angstroms, the so-called “* sun- 
burn range.” In experiments con- 
ducted in the American Midwest, 
M. Luckiesh determined that 20 
min. exposure to the midday sun 
in June produced a minimal per- 
ceptible erythema on the average 
untanned white skin; 50 min. ex- 
posure was followed by a vivid 
erythema and pigmentation: and 
exposure for 100 min. was followed 
by a painful sunburn. 

The ideal suntan preparation 
should be: non-irritating to the 
skin, non-toxic, non-staining, and 
stable in sunshine, and it should 
protect the skin from sunburn for 
three or four hours after application. 


Ingredients 

Recently a survey of 10 stores in 
Chicago was conducted by the 
Chemical Laboratory of the Amer- 
ican Medical Association. Fifty-six 
different suntan creams, lotions and 
oils were found, of which 30 did not 
have active ingredients listed on the 
label. The sunscreening agents listed 
on the active preparations were: 
glyceryl p-aminobenzoate, isobutyl 
p-aminobenzoate, propylene glycol 
p-aminobenzoate, benzyl salicylate, 
dipropylene glycol __ salicylates, 
glyceryl salicylate, 2-ethylhexyl 
salicylate, homomenthy] salicylate, 


156 


menthyl anthranilate, octyl anthra- 
nilate, benzyl cinnamate, and men- 
thyl unbelliferone. 

The p-aminobenzoates and the 
salicylates were encountered with 
much greater frequency than the 
anthranilates, cinnamates, or um- 
belliferones. Studies of light ab- 
sorption indicate that the p-amino- 
benzoates and tannic acid are among 
the best screening agents now in use. 

A survey of chemicals used in 
suntan preparations was given by 
Dr. Beatrice M. Kesten, Assistant 
Professor of Dermatology, Columbia 
University, New York, at the request 
of the Committee on Cosmetics of 
the American Medical Association. 
It has long been known that coating 
the skin with oils, with substances 
containing opaque powders, or with 
extracts from the bark of special 
trees offered some protection against 
sunburns. Several years ago S. Roth- 
man and J. Rubin suggested the use 
of 15% p-aminobenzoic acid in 
Ruggles’ cream, which is an effective 
antisunburn cream. 

If a lotion is preferred, D. Bell 
has suggested the following formula: 
5% sodium /p-aminobenzoic acid 
with 2% polysorbate 80 in equal 
parts of alcohol and water. 

The chemical sunscreens absorb 
at least 90% of the ultraviolet 
spectrum that produces sunburn, 
Dr. Kesten points out. They first 
appeared commercially in the U.S. 
in 1928 and now number well over 
a hundred. The more commonly 
used compounds are /-aminoben- 
zoates, 0-aminobenzoates (anthranil- 
ates), salicylates, cinnamates, hydro- 
quinones, and tannic acid. More 
recently, digallol trioleate, said to be 
derived from the European black 
geranium, has been found effective 
in concentrations of 3 to 5%. 

Some oily substances offer con- 
siderable protection from sunburn, 
e.g. yellow petrolatum, which has 
a strong absorption band in the 
erythemogenic region. Oils  ex- 
tracted from seeds and nuts, such 
as sesame, peanut, and walnut oil, 
absorb a considerable percentage of 
the ultraviolet rays. 

Further protection, according to 
Dr. Kesten, is afforded by opaque 
chemicals that scatter light. The 


substances more commonly used 
which depend on scattering pro 
perties rather than on absorptior 
of ultraviolet light, are titanium 
dioxide, talc, kaolin, zinc oxide, anc 
bentonite. Titanium dioxide scatters 
most ultraviolet rays between 2,900 
and 3,900 A. 


Emulsions 

Alcoholic solutions and cream 
lotions seem to be the most popular 
vehicles for suntan preparations. 
Despite its disadvantages there are 
still some preparations whose sole 
vehicle is a fixed oil such as sesame 
oil or mineral oil. H. Hilfer men- 
tions the objections to an oily 
preparation on the beach because 
of sand sticking to the skin. He 
believes that a happy medium may 
be reached by using either a low 
viscosity oil so that the film thickness 
may be reduced, or by using an 
alcohol-soluble oil in conjunction 
with alcohol as the vehicle. Pre- 
parations such as the isopropyl esters 
of fatty acids lend themselves ideally 
to such a function. 

Hilfer recommends the usual type 
of emulsion because it has the 
advantage of enabling a_ larger 
number of substances to be incor- 
porated in it. The choice of an oil 
need not be governed by viscosity or 
solubility characteristics, and other 
substances may be _ incorporated 
which would be desirable. However, 
it has the disadvantage at the beach 
of being more easily washed off by 
water. 

But there are some methods by 
which the film life of an emulsion 
can be extended. One method is 
including silicones in the prepara- 
tion. The silicones are extremely 
water repellent and many of them are 
not compatible with the rest of the 
emulsion. If a silicone is chosen 
from this group, it could separate 
itself from the dehydrated film and 
act as a barrier against waters 
coming in contact with the emulsifier. 
So it prevents the ultimate regenera- 
tion of the emulsion and subsequent 
removal of the film. 


Aerosols 


Hilfer makes some suggestions on 
how to make efficient suntan pre- 
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parations in aerosol containers. The 
ratio of the propellent to the con- 
centrate could be fixed to enable the 
consumer to spray a film of adequate 
sunscreen concentration on the skin 
niformly and with a minimum of 
ouble. The user, of course, must 
cautioned about keeping the 
way from the eyes. Application 
means of an aerosol container 
ems easier than pouring from a 
ttle and then transferring the 
m to the face. 
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ffectiveness 
Consumer’s Union (CU), a non- 
‘ofit organization of steadily in- 
easing influence on _ shopping 
ibits of American customers, made 
-tensive tests on the effectiveness 
sunburn preventives. In_ their 
sts eight brands gave good pro- 
ction to 70% or more of the test 
ibjects; 15 brands gave good pro- 
ction to one-third to two-thirds 
’ the test subjects, and 15 other 
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brands gave so little protection that 
they were of almost no value. 


Liquid preventives having an 
alcohol base evaporate rapidly, and 
leave practically no sensation of 
unpleasant residue on the skin; 
they don’t pick up sand and dirt (as 
oily substances do) and they don’t 
smear clothing.  Oil-containing 
creams and lotions, on the other 
hand, do lubricate the skin. Con- 
sumers’ Union gave this advice: 


(1) Not all products used as 
sunburn preventives actually func- 
tion effectively. Listings, based on 
use tests, are helpful in selecting 
effective sunburn preventives. 

(2) No sunburn preventive works 
on areas where it is not applied. 
Careful application to every square 
inch of exposed skin is essential to 
full protection. 

(3) Not even the most effective 
sunburn preventive works well on 
everyone. A new product should be 
used cautiously. 


Emulsion Chemistry: How 
Matches Practice 


<.t a joint meeting of the Surface Activity and the Oils and Fats Groups of the Society 
o; Chemical Industry in London recently, C. G. Sumner, M.SC., PH.D., F.R.I.C., 
o} the British Standards Institution gave a paper entitled ‘‘ Emulsions in Theory and 
l'ractice.”’ Dr. Sumner discussed the present indiscriminate application of the term 
emulsion ”’ to systems made by emulsification, irrespective of whether or not both 
phases were liquid in the final product. He then outlined the development of emulsion 
technology, and pointed out that the theoretical advances which had had the most 
unpact on technical progress were all concerned with emulsifying agents. Outstanding 
among these was the development of synthetic surface-active agents as a result of the 


theory of molecular orientation at interfaces. 


BECAUSE of this historical back- 
ground, emulsion theory had _ be- 
come concentrated on the properties 
of the interfacial film as such, and 
the influence of the film on the 
mutual relations between film- 
covered droplets in an emulsion had 
received comparatively little atten- 
tion. There were three main 
problems to be considered: 


|) How the nature of the emulsify- 
ing film determined the phase 
relationship in the emulsion. 

2) How the film enabled the drop- 
lets to persist without coales- 
cence. 

3) How the film influenced the bulk 
properties of the emulsion, e.g. 
the state of aggregation and the 
flow properties. 


Phase relationship was due to the 
selective action of the film in oppos- 
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ing the recoalescence of droplets of 
one liquid but not of the other; the 
mechanism of this selective action 
was still uncertain. Persistence of 
the droplets after formation of the 
emulsion was an allied problem, and 
it was not yet known how far this 
depended on the maintenance of a 
layer of continuous phase between 
droplets even on close approach. 
Flocculation in oil-in-water emul- 
sions could occur if the concentration 
of emulsifying agent was either too 
low or too high, or if the agent was 
insufficiently hydrophilic when ad- 
sorbed at the inter/:ce. The viscosity 
of the emulsion was increased by 
flocculation, but another possible 
factor in the flow of concentrated 
emulsions was the effect of the 
interfacial viscosity or rigidity of the 
film in opposing distortion of the 
droplets. 
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(4) Perspiration, swimming, and 
rubbing by sand or clothing tend to 
remove any sunburn preventive, and 
the film of cream or lotion on the 
skin must be renewed from time 
to time, and particularly after each 
swim, if its effectiveness is to con- 
tinue. 
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Far Theory 


DISCUSSION 
The chairman of the Surface 
Activity Group, Sir Eric Rideal, 
M.B.E., F.R.S., who was chairman of 
the meeting, opened the discussion 
on Dr. Sumner’s paper and the 
following points were raised: 


Emulsion behaviour 

Dr. T. Malkin: We know a good 
deal about emulsions, but the var- 
iables are so great that it is unlikely 
that any simple theory will embrace 
all the phenomena. If we consider, 
for example, the coalescence of two 
oil drops in an oil/water emulsion, 
they must first overcome the elec- 
trical double layer and make con- 
tact, then as the point of contact 
broadens into an area, the surface- 
active agent at the junction of the 
drops must move either into the oil 
or into the aqueous phase as the 
original two surfaces merge. The 
facility of this process will depend 
on the size, shape and character of 
the hydrophobic group and the 
polarity, shape and hydrogen bond- 
ing power of the hydrophilic group. 
The precise part played by each is a 
difficult problem in itself. 

Dr. Sumner: The fact that the 
coalescence of droplets in an emul- 
sion is a complicated phenomenon 
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has been insufficiently realised in the 
past, and one of my main objects in 
the paper has been to stimulate 
interest in this and other neglected 
aspects of emulsion behaviour. 


Kinetics 

Mr. E. M. Learmonth: Dr. Sum- 
ner’s discussion seemed to imply 
that the oriented molecules at the 
interface were static and even bound 
in a rigid structure. He spoke, for 
example, of “rupture of film.” 
This picture was rather differently 
painted by Sir Eric Rideal some 
years ago, discussing the orientation 
of grease films in connection with 
detergency. There it seemed that 
the oriented molecules might in- 
dividually reverse their orientation 
and the frequency with which this 
occurred was a function of their free 
energy. Is not this a more likely 
picture, and could it not be utilised 
to classify at least the simpler types 
of long-chain molecules whose 
energy characteristics, especially in 
homologous series, are perhaps 
known by now in fields quite outside 
that of emulsion technology ? 

It these speculations have any 
basis one might be able to predict 
the relative likelihood of coalescence 
of droplets stabilised by members of 
homologous series and extend the 
data to bring in other factors such 
as the degree of solvation of polar 
groups and so forth. Is sufficient 
data available for this sort of con- 
sideration ? 

From Dr. Sumner’s discussion of 
protein stabilisers, too, I gained the 
impression of a rigid mechanical 
structure. Is it not possible here also 
that a degree of movement is 
occurring all the time? At least in 
the aqueous phase one might sup- 
pose protein molecules to be capable 
of a good deal of relative motion, 
related for example to their degree of 
hydration and to the varying strength 
of their ionic charges on which data 
is surely accumulating by now. 

Dr. Sumner: That the molecules 
in interfacial films are not static 
is generally recognised, but is hardly 
likely to affect the arguments dis- 
cussed in the paper. The kinetic 
approach suggested by Mr. Lear- 
month does not differ fundamentally 
from the calculation of HLB numbers 
by J. T. Davies. My reference to 
rigid protein films was to the con- 
densed, three-dimensional thick 
films which are readily built up 
from protein monolayers, and did 
not imply that the individual mole- 
cules are static. 


158 


Wax-alkali emulsions 

Dr. R. H. Marriott: The presence 
of a “ third” layer of materials at 
the interface between two immiscible 
liquids which have been emulsified 
is of considerable interest. 


Experimental work has _ been 
carried out in our laboratory 
(County Laboratories Ltd.) to 


measure the dimensions of this film 
and the evidence so far obtained in 
the case of an emulsion of water-in-oil 
made with white oil, beeswax and 
a mild alkali suggests that this third 
state behaves as though it were 
somewhat crystalline (or orientated) 
and is of the order of eight molecule 
lengths in thickness. Bearing in 
mind the molecular length of the 
esters in beeswax, this is of signi- 
ficant magnitude. Our view is that 
the presence of such a boundary 
virtually increases the volume of the 
dispersed phase so that the emulsion 
possesses properties which one can 
look on as pseudo-thixotropic. 

That this boundary has rigidity 
can be shown under the microscope 
by allowing a tiny drop of the 
emulsion to dry slowly in _ air, 
observing the phenomenon at the 
edge of the droplet. The water 
globules are seen to begin to collapse, 
but not in the fashion that one 
would expect if the carapace had 
rubber-like properties. The water 
appears to be lost as vapour through 
the thin layer of the surrounding oil 
and the globules collapse in a 
similar fashion to a table-tennis ball 
if it be crushed by external pressure. 
The remnants of the rigid film can 
just be seen under the microscope, 
when the whole of the water has 
disappeared, as an_ indefinitely- 
shaped residue. 

Dr. Sumner: Some work on wax 
dispersions which I carried out many 
years ago indicated that the emulsify- 
ing agent formed by beeswax and 
alkali is different in character from 
an ordinary soap, and the experi- 
ments described by Dr. Marriott are 
of great interest. The transfer of 
liquid from a droplet by molecular 
diffusion through the emulsifying 
film is doubtless a factor to be taken 
into account in the coalescence of 
droplets. 


Emulsion stability 

Mr. E. D. Gilbert: There is a 
tendency among workers in emul- 
sion chemistry to treat the interfacial 
film as if it were a fixed, unchange- 
able structure, once it is formed. 
This is wrong. The interfacial film 
is in equilibrium with both phases, 


and changes in the composition of 


either phase will modify its structure, 
and so affect the stability of an 
emulsion. The effect of temperature 
on emulsion stability can be ex- 
plained in the same way. Simple 
experiments in the solubilisation ot! 
kerosine in a dilute solution of a 
secondary alkyl sulphate will illus- 
trate this very clearly. Experimenta! 
details are published in my paper in 
Proceedings of Second International 
Congress on Surface Activity, 
Volume 1. 

It is also demonstrated clearly in 
these experiments how addition of 
electrolytes (e.g. sodium chloride 
can improve the stability of emulsion 
which is contrary to the generally 
accepted belief that electrolytes in- 
variably cause instability. In fact 
it is sometimes practicable (and 
moreover economical) to use salts 
to improve the stability of emulsions 
based on castor oil soaps. 

One of the great difficulties con- 
fronting the worker in this field is 
the lack of precision in the terms 
used to describe phenomena. For 
example, the word inversion has been 
used to describe (a) phase inversion 
without separation, (6) phase in- 
version with partial separation of one 
phase, and (c) breakdown of the 
emulsion into two phases. The 
Surface Activity Group of the Society 
of Chemical Industry could make 
a great contribution to the study of 
emulsions by helping to introduce 
some precision into the terminology. 

Dr. Sumner: It is useful to em- 
phasise that the nature of both the 
liquid phases influences the pro- 
perties of the interfacial film. On 
the need for more precise termin- 
ology I strongly agree; as pointed 
out in the paper, even the term 
“emulsion ”’ itself is used ambig- 
uously, and it would be helpful to 
have a new term to describe a system 
which is made by emulsification but 
is not necessarily an emulsion in the 
classical sense under the conditions 
of use. 





Cosmetic materials. A 56-pp. 
catalogue of active substances and 
basic materials for the cosmetic 
industry has been published by 
Dr. Kurt Richter G.m.b.H., Berlin. 


The products include sorbitan 
esters, avocado oil, polyethylene 
glycols, chlorophyll, cholesterol, 


emulsifiers, fatty acid esters, glyceryl 
monostearate, insect repellents, 
vitamins, etc. 
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By W. I. Stephen, pu.p., A.R.1.c. 


I ssential oils @ Detergents @ Alkaloids @ Drugs @ Antibiotics 
Vitamins @ Pharmaceuticals @ Fine chemicals 


( NE of the most difficult problems 
f cing the analytical chemist today is 
k2eping himself up to date with the 
€ er-increasing chemical literature. 
) ew journals appear out of the blue 
é 1d fill up the periodical racks in our 
L oraries or the in-trays on our desks. 
/s more and more pages have to 
b> read, less and less attention is 
g.ven to the subject matter and it is 
t»0 easy to overlook the more im- 
| ortant communications. Dr. 
lalph Miuller,! in his monthly 
column in Analytical Chemistry, has 
some pertinent remarks to make on 
the “mushroom growth” of new 
analytical journals. His main line 
of attack on the subject matter of 
these journals is that novelty of 
approach has been pushed aside in 
favour of the “ fundamental ” 
approach. A further point is that 
there is considerable danger of 
quality being sacrificed for volume 
and quantity, and readers must 
exercise a more critical outlook in 
their use of the literature. 

In reports of applied analysis, 
such as the present one, it is desirable 
to present a critical view of the 
current literature. But with the 
mass of papers to be condensed, this 
is not always practicable and in fact 
would necessitate considerable ex- 
perimentation on the part of the 
reviewer. Instead, he must rely on 
his knowledge of the subject to 
make adequate appraisals. 


Essential oils 


As mentioned in previous reports, 
vapour phase chromatography is 
being used increasingly in many 
branches of applied analysis and 
perhaps with most success in the 
felds of perfumery and _ essential 
cils. Accurate and precise analyses 
of these complex mixtures have al- 


ways been somewhat difficult to 
obtain, especially those of natural 
origin. Recent literature in this field 
indicates that many of the other 
chemical methods are no _ longer 
reliable if the V.P.C. results are to be 
accepted. Geranium oil and other 
essential oils containing terpenes are 
readily analysed by the V.P.C. 
method. A recent paper? shows 
geranium oil to contain eight com- 
ponents. The cineole content of 
eucalyptus and niaouli oils has 
been similarly determined.* Celite 
impregnated with silicone E301 is 
used at 160° with nitrogen as carrier 
gas. Cyclohexanol is used as the 
internal standard and has a reten- 
tion time, under the experimental 
conditions of 3 min. compared with 
cineole of 6 min. The method is 
considered to be superior to the 
o-cresol method recommended in the 
French Codex. 

Holmes* has made a comparative 
study of the Glichitch and Fiore 
methods for the determination of 
linalol and other tertiary alcohols in 
essential oils by vapour phase chro- 
matography. The results are in- 
teresting in that the products of the 
Fiore reaction (acetyl chloride and 


is more susceptible to error, giving 
results some 3-5°% lower than the 
true linalol content, whereas the 
Fiore method is better with an 
average negative error of about 1%. 
The author remarks that although 
both methods give reproducible 
results, the preference for the 
Glichitch procedure shown by the 
Essential Oils Sub-committee of the 
Society for Analytical Chemistry’s 
Analytical Methods Committee may 
not be a wise one because of the 
consistently low results it provides. 
Recent chemical methods include a 
new colorimetric method for the 
determination of citral in lemon oil5 
and a_u.v. spectrophotometric 
method for citral in lemon-grass oil.® 
The former method is stated to be 
specific for citral, unlike most pre- 
vieus methods which gave only the 
total carbonyl content. The new 
method involves reacting the citral 
with vanillin and piperidine in abso- 
lute ethanol which results in the 
formation of a soluble emerald- 
green complex (max.,605 mu). Di- 
hydrocitral and pseudo-ionone inter- 
fere, but other carbonyl compounds 
give orange, yellow or red colours. 
For the u.v. spectrophotometric 
method, the optical density of an 
ethanolic solution of the oil is mea- 
sured at 238 mu where the molecular 
extinction coefficient is 14,787. 
Geraniol does not interfere, but 
myrcene, present in West Indian 
oils, has an adverse effect. A physical 
method, based on melting-point 
determination, is used by Klinger? 
for the cineole content of eucalyptus 
oils. The method is simple and re- 
liable and can be used directly on the 
commercial material. The second 
part of B.S. 2999 contains specifica- 





dimethyl aniline) are much simpler tions for some 16 essential oils, 
(mainly linalol acetate) than those including bay, cassia, citronella, 
given by the Glichitch reaction clove, geranium, pimento and 
(Figs. | and 2). The latter method sandalwood. 
NA 
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Fig. 1. Linalol esterified by Fiore Fig. 2. Linalol esterified by Glichitch 
method. method. 
D = linalol anhydrides, DL = natural terpenes and linalol anhydrides, L = linalol, LA = 


linalyl acetate, LF = linalyl formate, S = start, C = alcohol C, CE = alcohol C esters, 
F =A and B formates, G = geraniol, GA = geranyl acetate, GF = geranyl formate, 
N = nerol, NA = neryl acetate, NF = neryl formate, T = terpineol, TA = terpinyl 


acetate, TF = terpinyl formate. 
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Detergents 

Smith® has reviewed methods 
for the analysis of synthetic de- 
tergents of the spray-dried powder 
type, in particular. The various 
surface active agents used in these 
formulations are classified and a 
number of qualitative tests are de- 
scribed. The review gives details of 
several quantitative methods which 
include procedures based on extrac- 
tion, colorimetry, anionic-cationic 
titrimetry, ion-exchange and preci- 
pitation. Methods for the deter- 
mination of the inorganic consti- 
tuents are also given. Alkylaryl sul- 
phonates in dilute aqueous solution 
show strong maximum absorption 
at 224 mu. This is made use of to 
determine about 10-12 p.p.m. of 
these materials in commercial deter- 
gents.* Phosphates, silicates, car- 
bonates and carboxymethy]-cellulose 
have very weak absorptions at this 
wavelength. The method gives 
results which are equal in accuracy 
to those of alternative routine 
methods. 


Alkaloids 


The evaluation of reserpine, as the 
pure alkaloid, the crude drug, or a 
pharmaceutical preparation, con- 
tinues to attract analytical interest. 
Paper chromatography of rauwolfia 
extracts has been studied by Khan,!° 
who obtains a good separation of 
the alkaloids by an ascending tech- 
nique on a cylindrical roll of paper. 
A method applicable to pharmaceu- 
tical preparations" involves treating 
the sample (200-800 ug) with acetic 
anhydride and amyl nitrite (2% 
in chloroform). The reaction vessel 
is stoppered and heated for 90 min. 
at 40°C. The extinction of the solu- 
tion is then measured at 475 mu. 
Interfering substances such as phena- 
zone and antipyrin necessitate a pre- 
liminary extraction with chloroform. 
Another colorimetric method!* in- 
volves treatment of the reserpine with 
acetic acid and sodium nitrite and 
extraction of the coloured complex 
with chloroform. This is measured 
at 465 mu. The orange-coloured de- 
gradation products are not extracted 
and interference from the primary 
oxidation products is allowed for by 
measuring the extinction at 390 mu 
of a chloroform extract of the sample 
dissolved in acetic acid. 

Dechene™ has found that the 
fluorimetric method for the assay 
of reserpine in pharmaceutical pro- 
ducts is largely unaffected by the 
presence of oxidation products of 
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reserpine; moreover, these oxida- 
tion products are usually eliminated 
during the preliminary extraction 
process. The fluorimetric method 
now described is as accurate as the 
nitrite method provided a _ blank 
determination is made with the 
latter. Krebs and Futscher™ have 
studied the effect of the decomposi- 
tion products of reserpine on its 
determination. The column chroma- 
tographic method’® and the fluori- 
metric method?* give results which 
agree with the known content of 
reserpine in the sample, but the 
vanillin-HCl method gives results 
which are considerably lower. From 
the present studies it appears that 
3 : 4-dehydroreserpine (the prob- 
able primary oxidation product) 
gives a green spot on chromatograms 


exposed to u.v. light but does 
not react with the vanillin-HCl 
reagent. The  spectrophotometric 


method depending on the oxidation 
of reserpine with sodium nitrite and 
acetic acid to a product having a 
specific absorption maximum at 
388 my is used to determine the 
content of reserpine in samples also 
containing the decomposition pro- 
duct. The untreated solution is first 
examined at 388 my and the result 
deducted from the total. Results 
are reproducible and _ accurate; 
compounding agents have little 
effect on the determination. 
Sandri!? has compared the sensi- 
tivities of chloro- and bromoplatinic 
acids in their reactions with alka- 
loids and organic bases. A 2% 
solution of the bromo-acid is pre- 
ferred for the detection of strych- 
nine, brucine, quinine, and pipera- 


zine, and the _ pyridine bases. 
Characteristic orange-red crystals 
are formed. 

Drugs 


A cation exchange method is 
recommended for the determina- 
tion of barbiturate drugs.4* The 
sample (0°25 g.) is dissolved in 70% 
ethanol and passed down a column 
of Amberlite IR 120(H). The 
eluate is diluted with water and 
titrated with standard alkali using 
thymol-phthalein as __ indicator. 
Drugs such as allobarbitone and 
aprobarbital are determined by bro- 
mometric titration after removal of 
ethanol. Results agree well with 
those obtained by the B.P. (1958) 
method. A similar procedure is 
recommended for the determination 
of sodium diphenylhydantoin using 
dimethylformamide as the only sol- 
vent.!® The eluate is titrated with 


in a 


sodium methoxide 
benzene-methanol solvent using azo- 


standard 


violet as indicator. The results com- 
pare well with the U.S.P. method 
for the pure material. A procedure 
for the determination of barbiturat-s 
by non-aqueous titrimetry is based 
on the reaction of free barbitur c 
acids in pyridine solution with silver 
nitrite to liberate 2 equivalents of 
acid per mole (the monosodiwn 
salts liberate one).2® The acid s 
then titrated potentiometrically cr 
visually (thymol blue) with ethanol c 
sodium hydroxide. The monosodiu 1 
salts in admixture with the free acic s 
can be determined by direct titratio 1 
with acetous perchloric acid in tke 
usual way. Romijn™ describes 1 
micro-reaction for methylphenobai - 
bitone which involves warming a1 
ammoniacal cobalt acetate solutio 1 
with the drug. A _ reddish-purpl-: 
colour is produced and characteristi: 
crystals are formed on cooling th: 
mixture. Other barbiturates als» 
give characteristic crystals. 

A new colorimetric method for th: 
determination of procaine in injec- 
tions involves treatment of th: 
aqueous solution (1 mg. per ml. 
with a 0°2% solution of sodium 
1 : 2-naphthaquinone - 4 - sul- 
phonate.”*. The resultant coloured 
solution is examined photometrically 
using a blue-green filter (Lumetron 
490), and the concentration is 
obtained by reference to a calibra- 
tion curve. The determination of p- 
aminobenzoic acid in procaine pre- 
parations requires the preliminary 
extraction of the acid into ether 
from a tartrate buffer (pH 3°6).2 
The acid is isolated and treated 
with acetic acid and p-dimethyl- 
aminobenzaldehyde to develop a 
stable yellow colour (maximum at 
458 mu). The method is suitable for 
10-100 mu. of p-aminobenzoic acid. 
Paper chromatography is recom- 
mended for the analysis of phenyl- 
ephrine and tetracaine.** 

The tranquillising drugs, pro- 
mazine, chloropromazine and _pro- 
methazine, can be determined spec- 
trophotometrically at 500 mu with 
palladous chloride at pH 2-0.% 
Ethyl acetate is used to extract the 
complexes formed by chloropro- 
mazine and promethazine and the 
extinction of the organic phase is 
determined at 440 mu. Promazine 
can be determined in the presence 
of the other two drugs by adding a 
mercuric sulphate reagent and mea- 
suring the extinction at 500 my. 
These procedures are suitable for 
amounts of material in the range of 
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0-1-1-0 mg. Non-aqueous titrimetry 
of phenothiazine derivatives has been 
compared with a gravimetric method 
using silicotungstic acid.?® Particular 
atiention is given to the best solvent 
for individual drugs. Italian workers 
have studied the _ electrophoretic 
se; aration of chloropromazine and its 
cc orimetric determination.?’ Elec- 
tr phoresis in an acetate buffer 
f 14-0, « =0-08) is used to separate 
th drug from other phenothiazine 
de -ivatives. Iodic acid is used as 
o: dant in the colorimetric proce- 
dire, a red colour (maximum at 
5: }mp) being developed. Further 
st dies by the same workers indicate 
th t promazine behaves similarly 
tc other non-chlorine containing 
p! :nothiazines, but chloropromazine 
e> ulbits a greater electrophoretic 
m »bility and an increased sensitivity 
o: oxidation with iodic acid. The 
p larography of about 14 pheno- 
tl azine derivatives has been 
st died.28 The anodic oxidation is 
c.rried out in a sulphuric acid 
nedium at a rotating gold-wire 
e -ctrode; the waves obtained are 
si! itable for analytical purposes. 

Gowda and Rao?® have used a 
v.nadatometric procedure for the 
d termination of isoniazid. Oxida- 
tion proceeds rapidly in 8N-sulphuric 
aid. An excess of vanadate solution 
is used and this is back-titrated with 
standard iron (II) solution using 
N-phenylanthranilic acid as indi- 
ctor. 

The method is suitable for the 
analysis of tablets because the com- 
mon excipients, starch, glucose and 
lactose, do not interfere. Isoniazid 
niethane-sulphonate has been deter- 
mined by titration with iodate or 
bromate,®°® with particular attention 
being given to the possible in- 
terference from. starch, lactose, 
and carboxymethyl-cellulose. The 
methane-sulphonate group is first 
hydrolysed by boiling with dilute 
acid until the evolution of SO, is 
complete and the isoniazid is titrated 
in strongly acid solution with stan- 
dard iodate or bromate using indigo 
carmine as indicator. The carbo- 
hydrates and the formaldehyde pro- 
duced by the hydrolysis have no 
adverse effect. The determination 
of isoniazid and 4-amino salicylic 
acid in admixture has _ been 
described.*4_ The free acid is ex- 
tracted into ether and eventually 
‘itrated in acetone solution with 
sodium hydroxide using bromothy- 
nol blue as indicator. The isoniazid 
s determined in the aqueous phase 
»y a colorimetric method.* 
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The U.S. National Bureau of Standards is preparing as well as distributing 60,000 samples 


of standard materials a year to other scientific, chemical and industrial laboratories for use in 
controlling chemical processes and in maintaining the accuracy of apparatus and equipment. 
A total of over 600 different standard materials are available from the Bureau—principally 
chemicals, ceramics, metals, ores, and radioactive nuclides. All are certified either for 
chemical composition or with respect to a specific physical or chemical property such as melting 
point, viscosity, or index of refraction. These standards make possible uniform measurements of 
heat and temperature, define the colours of paints, and calibrate instruments that control the 
composition of metals and motor fuels. Left: potentiometric titration being used to determined 


chromium, vanadium and managanese in a sample. 


separate antimony, arsenic and tin in a sample. 


Right: Distillation set-up being used to 





Antibiotics 

A method for the determination 
of novobiocin in the presence of iso- 
novobiocin depends on an_ initial 
acid hydrolysis followed by perio- 
date oxidation.** The hydrolysis 
product from the  iso-compound 
does not interfere. Holbrook** has 
studied the spectrophotometric de- 
termination of penicillin and deriva- 
tives. The substances are degraded 
to penicillinic acid by heating in an 
acetate buffer (pH 4-6) with a trace 
of copper (II) present. A method 
for the determination of phenoxy- 
methyl penicillin (penicillin V) and 
phenoxyacetic acid in fermentation 
liquors has been studied by Birner.*® 
It depends on the yellow colour 
given in ammoniacal media by the 
nitration products of phenoxymethy] 
penicilloic acid, formed by alkaline 
hydrolysis of penicillin V, and phen- 
oxyacetic acid. Selective extraction 
can be used to determine the 
amounts of the two substances 
present. 

High frequency titrimetry has 
been used by Oehme*® for the deter- 
mination of basic antibiotics. Oxy- 
tetracycline or acetinomycin is dis- 
solved in glacial acetic acid and 
titrated with acetous perchloric acid. 
Sharp end-points are obtained in 
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these titrations. An alternative 
procedure for oxytetracycline de- 
pends on the high frequency titra- 
tion of an iron (III) complex of the 
antibiotic with E.D.T.A.37 

A spectrophotometric method for 
the determination of dihydrodeoxy- 
streptomycin depends on its hydro- 
lysis with acid to a product having a 
characteristic u.v. absorption with 
maximum extinction at 265 my.** 
Samples of 13-15 mg. are readily 
analysed by this method. 


Vitamins 

A new antimony reagent has been 
recommended?®® for the colorimetric 
determination of vitamin A. _ It 
consists of a 20% solution of SbC1, 
in chloroform to which is added 
ethanol (0-5°%) and acetyl chloride 
(2%). This solution is diluted to 1% 
with respect to SbCl, and acetyl 
chloride (2%) again added. This 
reagent is added to the vitamin 
solution in chloroform and the ex- 
tinction of the coloured solution is 
measured at 550 mu. The colour is 
stable for 10 min., but it is necessary 
to work in the dark at 20-25°. 

Numerous papers have appeared 
recently on the analysis of various 
members of the vitamin B group. 
Thus, thiamine and its phosphoric 
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esters have been separated on anion 
exchange resins.*° Selective elution 
enables the various components to be 
determined by u.v. spectrophoto- 
metry. A new colour reaction for 
pyridoxal*! makes use of its reaction 
with thiophen in alcohol free of short 
chain ketonic substances. Maximum 
colour is obtained on warming the 
mixture to 75°; the extinction is 
measured at 615 my and is propor- 
tional to concentration in the range 
1-100 mg. Preparations of the p- 
complex vitamins can be analysed 
for nicotinamide by extraction with 
acetone followed by titration with ace- 
tous perchloric acid.*® The method 
is suitable for the analysis of tablets 
and injections. Cation exchange 
methods are suggested for the deter- 
mination of nicotinic acid and its 
salts in pharmaceutical prepara- 
tions.** An improvement to the B.P. 
1953 gravimetric method for the 
determination of thiamine as its sili- 
cotungstate has been suggested by 
Vannatta and  Harris.“4 These 
workers have also studied the effect 
of a number of interfering substances 
on this determination. 

Direct titration of ascorbic acid in 
bicarbonate solution with potassium 
ferricyanide is possible using dead- 
stop and end-point indication.** 
If a slight excess of ferricyanide is 
added, the titration can be checked 
by titrating the ferrocyanide formed 
in the reduction with zinc sulphate. 
The method is suitable for determi- 
nation of the vitamin in fruit juices; 
glucose and fructose have no adverse 
effect. 


Pharmaceuticals 
Micro-quantities of vanillin are 
determined by a new colorimetric 
method based on its reaction with 
thiobarbituric acid in an aqueous 
acidic medium.‘? The coloured 
complex shows a single absorption 
maximum at 432 my; the intensity 
of colour is proportional to the con- 
centration over the range 1-25 ug. 
of vanillin per ml. when 2N- 
hydrochloric acid is used. The range 
extends to 40 ug. per ml. when phos- 
phoric acid is used. Ott*® has re- 
viewed precipitation _reactions, 
colour tests and paper chromato- 
graphic methods of detection of 
caffeine, theobromine and theophyl- 
line, and a study has been made of 
the behaviour of 1-(dihydroxypro- 
pyl)theobromine and 7-(dihydroxy- 
propyl)theophylline in these tests. 
Pfandl* has investigated the use 
of alumina column chromatography 
for the determination of caffeine in 
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several caffeine salts, and coffee 
preparations. Aqueous ethanol is 
used to develop the chromatogram 
and an eluting solvent of chloroform 
and diethyl ether removes the caf- 
feine which is weighed. 

Johnson and Savidge*® have exam- 
ined the conditions which influence 
the determination of phenols by 
coupling with 4-aminophenazone 
in the presence of an alkaline oxi- 
dising agent. Rigid control of pH 
is necessary and the reactivity of 
many phenols of pharmaceutical 
interest has been studied. The 
application of the method to a 
number of pharmaceutical prepara- 
tions is described. Foster has 
reviewed the réle of modern analyti- 
cal chemistry in pharmacy and medi- 
cine. 


Fine chemicals 

New British Standards have been 
published for photographic grades 
of metol® (p-methylaminophenol 
sulphate) and hydroquinone.* Stan- 
dards of quality are laid down and 
the apparatus and procedures for 
various physical and chemical tests 
are described. A new colorimetric 
method for the determination of 
thiols involves reacting them with 
N-ethylmaleimide in alkaline abso- 
lute isopropanol when a red colour 
is produced with maximum absorp- 
tion at 515 my.** Beer’s law holds 
over the range 0-01-0-10 ug. of —SH 
group and the coloured complex is 
stable for 15 min.  Saville® has 
reported on another colorimetric 
method for microgram amounts of 
thiols which depends on the S-nitro- 
sation of the thiol, its subsequent 
hydrolysis in the presence of sul- 
phanilamide, and coupling with 
N - | - naphthylethylenediamine to 
give a coloured solution. The 
accuracy of the method is dependent 
on the concentration of the thiol 
solution; it is about +10% at 
0-00002M and -+1-2% at 0-00004M. 
An important feature is the rate of 
S-nitrosation of the thiol; it is so 
very much faster than the deamina- 
tion of simple amino-acids that 
cysteine can be determined without 
interference from other amino-acids 
in protein hydrolysates. 

Reduction with zinc and _sul- 
phuric acid provides a means for the 
determination of maleic hydrazide.*® 


Hydrazine is quantitatively pro- 
duced and is determined colori- 
metrically with -dimethylamino- 


benzaldehyde. The conductimetric 
titration of maleic hydrazide has 
also been examined.*’ 
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PERFUMERY 
and Essential Oils 


By A. J. Krajkeman, pipl. Ing. Chem., F.R.1.C.* 


<nalytical methods @ Terpenoids @ Terpene chemistry @ Amber 
I ugenol @ Geranic acid @ WNerolidol analogues @ Irone @ Asafetida 
Carquzja oil @ Instrumentation 


te Faraday Lecture delivered in 1958 
Prof. Ruzicka has now been published. 
i atitled “* History of the Isoprene Rule,” 
is a fascinating account of the develop- 
» ont of terpene chemistry to which the 
« thor has so richly contributed. A study 
this masterly account will benefit everyone 
terested in the chemistry of essential oils. 
Several interesting papers were read 
the Second International Congress of 
i ssential Oils at Grasse in July 1959, 
cid abstracts of these papers have now 
< opeared.2 The following lectures given 
the journée Internationale de la 
l'arfumerie have also been published:* 
* Modern trends in the development of 
1w materials for perfumery,” by G. 
tlackforth-Fones, and “* Behaviour of 
perfumes on the skin,” by F. V. Wells. 


Polish oils 


Klimek gives particulars of essen- 
tial oils manufactured in Poland,‘ 


12. H. H. Kavarana, Indian 7. Pharm., 1958, 


20, 360. 

‘3. K. Howorka, Pharma. Zentralbl., 1958, 
97, 521. 

+44. E. E. Vannatta and L. E. Harris, 


Jj. Amer. Pharm. Assoc., Sci. Ed., 1959, 
48, 30. 

15. Idem., ibid., p. 34. 

16. J. A. C. van Pinxteren, Pharm. Weekbl., 
1958, 93, 982. 

+7. G. S. Bains, N. S. Kapur and D. S. 
Bhatia, 7. Sci. Ind. Res., B, India, 1958, 
17, 462. 

#8. R. Ott, Sci. Pharm., 1958, 26, 217. 

#9. K. Pfandl, Désch. Apoth.-Ztg., 1959, 99, 
141 


30. C. A. Johnson and R. A. Savidge, 
Jj. Pharm. Pharmacol., 1958, 10, 
Supplement, 171T. 

51. G. E. Foster, ibid., 1958, 10, Supplement 
9T 


2. British Standards Institution, B.S. 3105 : 
1959. 

53. Idem, B.S. 3103 : 1959. 

54. J. Broekhuysen, Anal. Chim. Acta, 1958, 
19, 542. 

55. B. Saville, Analyst, 1959, 83, 670. 

56. Y. Nagai, 7. Agric. Chem. Soc. Japan, 

1958, 32, 851. 
57. S. Shimonura, 7. Pharm. Soc. Japan, 
1958, 78, 589. 
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among which are noted angelica 
root oil, silver fir needle oil (Oleum 
abietis), caraway oil, coriander oil, 
dill oil, peppermint oil, pine needle 
oil, sage oil, spruce oil and calamus 
oil. 

He also gives a list of synthetic 
aromatics which are now being 
manufactured in Poland as well as 
of those which will be put in 
production shortly. 


Analysis 

In the analysis of vanilla extracts 
the determination of the lead num- 
ber by existing methods is inconve- 
nient and time consuming. A new 
volumetric method has now been 
published in which the lead number 
is determined by titration with 
ethylenediamine tetraacetic acid.® 

By a combination of U.V. absorp- 
tion spectra and the determination 
of evaporation residue it is possible 
to distinguish cold-pressed Florida 
orange oil from cold-pressed Cali- 
fornia orange oil. In the case of 
Florida oil this method allows us to 
draw a conclusion as to the manu- 
facturing method by which the oil 
was prepared. 

The first apparent sign of deterior- 
ation in an essential oil is the forma- 
tion of peroxides. The determination 
of the peroxide value is therefore 
an important technique in quality 
assessment of certain essential oils, 
especially citrus oils. A critical 
examination of the two most popular 
methods, the iodometric and the 
titanometric methods, has shown 
that both give results of the same 
order.’ Although in the iodometric 
method iodine addition is negligible, 
it is advisable to avoid this source of 
error when low peroxide values are 
to be determined, and to apply 
the titanometric method on large 
samples. 

* Sdflor Limited. 
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Biogenesis of terpenoids 
Drimenol, a_ bicyclic sesquiter- 
penenoid obtained from the bark of 
Drimys Winteri, Forst., has now been 
assigned the structure and absolute 
configuration of formula I.® 


CH,OH 
| 


This is identical with the structure 
and _ stereochemical characteristics 
of rings A and B of di- and triter- 
penoids such as oleanolic acid and 
ambrein. This first example of 
identical structure and configura- 
tion of a bicyclic sesquiterpenoid 
and di- and triterpenoids has a 
theoretical significance in the bio- 
genesis of terpenoids. 


Isopropenyl v. isopropylidene 
grouping 

The following two papers throw 
further light on this interesting 
subject, which plays such an impor- 
tant réle in the chemistry of terpenes. 

It has been observed that the iso- 
propylidene group in methyl geran- 
ate (I) undergoes conversion to the 
isopropenyl group (II) when treated 
for 2 sec. at 530°. The same change 
takes place when di-hydromyrcene 
(III) is subjected to these conditions. 
The isomerisation does not occur 
at 265°, nor does methyl citronel- 
late (V) undergo the same change at 
530°. 


| I 
( “CH:CO,Me ( “CHCO,Me 





i] aa } 





An elegant chemical method was 
devised which allows the isopro- 
penyl isomer to be completely elimi- 
nated from a mixture of the two 
isomers 2-methyl-nonadec-|-ene and 
2-methyl-nonadec-2-ene.!® This 
method consists in treating the ole- 
fine with a solution of mercuric ace- 
tate in propionic acid at 50°-70°. 
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Amber 

The chemistry of amber is lucidly 
discussed by Stoll.” 

A reaction sequence has _ been 
developed which allows the synthe- 
sis of all the possible structural and 
steric isomers of ambrinol which is 
2,5, 5-trimethyl-2-hydroxy-octalin.™ 
The stereo chemistry and structure 
of these compounds has been eluci- 


dated. 


Eugenol derivatives 

The ultra-violet and _ infra-red 
spectra of eugenol, cis- and trans- 
isoeugenols, dihydroeugenol and 
their methyl ethers were studied by 
Naves and Grampoloff.* 


Geranic acid 

Free trans-geranic acid and also 
its methyl ester undergo cyclisation 
under the influence of iodine in 
benzene solution.™* In the case of 
the methyl ester the main reaction 
product is the methyl ester of alpha 
cyclogeranic acid. It is formed to 
the extent of 70% and the isomeric 
methyl ester of 8-cyclogeranic acid 
is obtained as a by-product in a yield 
of 30%. 


Nerolidol analogues 

Nerolidol is of importance as inter- 
mediate in the synthesis of vitamin 
E, vitamin K and squalene, and is 
also a valuable component of per- 
fumes. For this reason a number of 
C 15 alcohols related to nerolidol 
have been synthesised and _ their 
gas chromatographic and infra-red 
spectroscopic characteristics were 
determined."® The products dealt 
with are shown below. 


» 


a y 
{ ( k 
OH | (OH 
Nerolidol |,2-Dihydro-nerolidol 
VA - 
[ ] V 
A\ (oH | “Son 
6,7-Dihydro- 10,1 1-Dihydro- 
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| | ( 
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1,2,10,11-Tetrahydro- 
nerolidol 


| ,2,6,7-Tetrahydro- 
nerolidol 
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Synthesis of irone 

A simple and elegant synthesis 
of irone has been described by Bar- 
ton and Mousseron-Canet.!* Start- 
ing with pseudoionone (I) they first 
prepared the epoxide (II) by the 
action of perphthalic acid. Next the 
epoxide was converted to the alco- 
hol (III) by methanolic sodium 
borohydride. This alcohol was 
then reacted with methyl magnesium 
bromide in tetrahydrofuran to give 
the diol IV, which was oxidised 
with active manganese dioxide to 
the ketone V. The latter on cyclisa- 
tion with phosphoric acid gave 
racemic-alpha-irone VI. 


Constituents of asafetida 

Three isomeric farnesiferols 
C,,H3,0, have been isolated from 
Asafetida oleoresin.17 They have 
now been identified as cumarin deri- 
vatives to which the authors have 
assigned the names Farnesiferol A, 
B and C. Their structure is shown 
below. 

VA AN 
cH—o-\ | } 


| Y, S SO 


Farnesiferol B 


Farnesiferol C 


Carqueja oil 

Carqueja oil is produced in the 
southern part of Brazil from Bac- 
charis genistelloides Pers. In a study 
of its constituents Naves!* found a 
tertiary alcohol, ledol, the identity 
of which he established by mixed 
melting point with an authentic 
sample and by comparing the infra- 
red spectra of the two samples. 


Instrumentation 

In the following paragraphs a 
few examples are given of how 
modern techniques are being applied 
to the solution of problems in the 
field of essential oils, aromatics and 
related subjects. 

A report on the use of instrumen- 
tation in the field of essential oils?® 
deals with the results of studies on 
the composition of citronella and 
palmarosa oils, using infra-red and 
ultra-violet spectroscopy and, above 
all, gas chromatography. 

The application of various spectro- 
scopic methods coupled with gas 
chromatography to the study of 
aromatics is discussed by Theimer.?° 
He deals with ultra-violet, infra-red, 
mass and nuclear magnetic re- 
sonance techniques particularly in 
relation to chemically similar pro- 
ducts such as the alcohols geraniol, 
nerol, citronellol and dimethyloc- 
tanol. Mass spectra of these alcohols 
obtained by the new Time-of-Flight 
mass spectrometer are compared 
with spectra from a space-magnetic 
type instrument. The help these 
methods afford in determining the 
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reaction products of a new chemical 
reaction are demonstrated by the 
example of “ alloocimenol,’’ a new 
aromatic produced from alpha 
p nene. 

The measurement of odour by 
reans of gas chromatography was 
n entioned in the last review (MANu- 
F \CTURING CueEmist, 1960, 31, p. 25). 
In continuing their work the authors 
lave attempted to measure organic 
\ olatiles such as alcohol in human 
| eath,”4 and it is suggested that the 
‘ romatographic technique could be 
c =veloped as a forensic method in 
, -eference to the use of instruments 
hich rely on chemical reactions 
sich as the oxidation of potassium 
| chromate. The authors hope to 
cevelop this technique to a stage 
\ hen it may become possible by its 

se to gain a better insight into the 

»mplexities of the sense of smell. 

Gas chromatography has again 
een used to study the composition of 
ssential oils, this time of lavender 
nd lavandin oils. Naves reports?® 
hat both these oils contain more 
nan 1-8% of (+)-borneol, but no 
ornyl acetate. The presence of 
vornyl acetate indicates that the 
ster value of the particular oil has 
een artificially raised by acetyla- 
ion. The quantity of camphor in 
avender oil is negligible, whereas 
avandin contains up to 8% of this 
‘ompound. 

2-Methyl butyl isobutyrate has 
been identified in the essential oil 
of the hop (Humulus lupupulus L.) 
by a combination of modern tech- 
niques including chromatography on 
silica gel, preparative gas chromato- 
graphy and infra-red spectroscopy.” 
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By D. P. Hopkins, B.sc., F.R.1.¢. 


Toxicity risks @ Microbe insecticides @ Organo-mercurials @ Club 
root @ Maleic hydrazide @ Wild oats @ Amino triazole and cranberries 


Hazards of crop chemicals 

Crop protection chemicals have 
been heavily criticised in the past 
few months and the Association of 
British Manufacturers of Agricul- 
tural Chemicals has sought to refute 
these allegations. Individual manu- 
facturers have also tried to present 
this vexed subject in a fair perspec- 
tive.2 For example, it has been 
pointed out that since 1946 only 13 
deaths attributable to these products 
have been recorded, a low rate of 
fatality compared with other farm- 
ing operations. The Government 
has now set up a study group, of 
nine scientists ‘to study the need 
for further research into the effects 
of the use of toxic chemicals in agri- 
culture and food storage, and to 
make recommendations.”’*:4 

There is nothing new in most of 
the recent criticisms. Hazards of 
weedkiller drift, effects of insecticides 
on beneficial insects and bird life 
and risks to human health—highly 
conjectural—from residues on foods; 
these perennial themes have merely 
achieved wider publicity. This new 
wave of disquiet was prompted by 
the arsenite haulm-killer fatality, 
(see Report, October 1959, p. 412) 
which was in itself almost an irrele- 
vance, though one risks the charge 
of callousness to say so. It does not 
seem logical to denounce a farm 
chemical because it gets into a 
domestic water tank. A toxic dis- 
infectant might by some kindred 
sequence of mishaps similarly get 
into the wrong place. Nevertheless, 
precisely this type of farm-used 
chemical had been the target of 
genuine criticism long before this 
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particular fatality, criticism backed 
with considerable evidence about 
the toll of animal death arising from 
its normal use. Attention had been 
drawn to this hazard in _ these 
Reports. Arsenicals were developed 
to replace a less toxic substance— 
sulphuric acid—solely because they 
were cheaper and easier to apply. 
The results of abandoning the prin- 
ciple of preferring the least toxic 
substance for a particular task are 
now apparent. 

If the present system of voluntary 
co-operation between manufac- 
turers and the Ministry’s experts is 
replaced by a more rigid system, 
such as that now operating in the 
United States, development will be 
checked, including possibly the 
development of better products less 
toxic than those whose use is now 
accepted. But public opinion can- 
not be ignored. 

Closer investigations than those 
already made are likely to show that 
the hazards of approved chemicals 
are in the class of soundly calcu- 
iated risk. Modern life employs as 
necessities many much more hazard- 
ous commodities. 


Handling precautions 

More attention must be paid to 
handling. | Highly poisonous sub- 
stances which have medicinal vir- 
tues, e.g. strychnine, are handled 
under skilled supervision until they 
are dispensed in a fairly safe state 
of dilution. This does not apply to 
poisons sold as bases to make crop 
sprays; the non-diluted toxic sub- 
stances are handled by various types 
of worker. There is nothing new 
in this except the scale on which it 
now occurs and in the greater variety 
of toxic materials used. 

A new and more intense approach 
to this problem seems necessary. 
It might be questioned whether the 
label on a container is a sufficiently 
reliable indicator of toxic risk. On 
small packs labels are also small and 
any information about safe handling 
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must be printed either too briefly 
or too minutely. Labels also peel off 
or become illegible through staining. 
Those products which are danger- 
ously toxic in the pre-spray stage 
might be packed in a standardised 
shape or design of container, usable 
only for such substances; the charac- 
teristic design might be restricted— 
to the container’s opening—a lid 
or cap that is sealed so that it can be 
opened only in one special way. 
Some such danger signal, specific 
and compulsory, could be associated 
with informative publicity and also 
with stricter legislation compelling 
the full observance of recommended 
precautions in handing the 
materials. Penalties for incorrect 
handling should be severe. 

If, extreme attention is drawn 
only to the highly toxic few, the 
fact that many more crop chemicals 
are not dangerous would become 
more widely realised. 


“ Microbial ” insecticides 

The high promise of Bacillus 
thuringiensis has led to exaggerated 
publicity of a popular kind and a 
recent U.S. article® has presented a 
balanced, moderating view of the 
prospects for this type of insecticide. 
Disadvantages are: (1) Necessity for 
correct timing as there is an in- 
cubation period for the pathogenic 
attack on the insect; (2) Specificity 
for insects may limit range of control 
in comparison with that of several 
wide-spectrum chemical _ insecti- 
cides; (3) Necessity to keep the 
pathogen viable until contact is made 
with the insect; (4) Cost of produc- 
tion; (5) Possible need of suitable 
atmospheric conditions for effec- 
tive attack on the insects. 

The article also lists advantages, 
but it seems more useful to consider 
potential difficulties that may call 
for considerable further research. 
The author’s conclusion is that 
microbial type insecticides will win 
a place in pest control in the future, 
but when and how large a place is 
unpredictable. 


Organo-mercury compounds 
Workers in the Government 
Chemist’s Department® have re- 
ported investigations into the volati- 
lity of organo-mercury compounds. 
The fungicidal and bactericidal 
merits of these compounds have pro- 
moted their widespread use, but 
assessment of their hazards must in- 
clude knowledge of their volatilities, 
since this affects the inhalation risk. 
Allowing for greenhouse use, a 
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maximum temperature of 35°C. 
was assumed to be likely to apply 
under English conditions of use. 
Static and dynamic methods of 
measurement were employed. Mole- 
cular weight alone was an unreliable 
predictor of volatility, and taking 
R-Hg-X as the family “ formula ” 
of these compounds, it was evident 
that the nature of R—the carbon 
chain group—plays a significant 
part in deciding volatility. Thus, 
at 35° methyl mercuric chloride had 
over seven times the vapour pressure 
of ethyl mercuric chloride. Twenty- 
one different organo-mercury pro- 
ducts, as received from manufac- 
turers, were investigated. 


Club root 

There are still many crop diseases 
for which chemical methods of con- 
trol remain inadequate.’ Club root 
is the most common and costly fun- 
gus disease of cruciferous crops— 
chemical defence against attacks 
is, however, uneconomic where large 
areas in farming are concerned, 
though more effective in smaller 
areas where such crops are inten- 
sively grown by market gardeners. 
Small seed-bed areas can be success- 
fully treated with mercuric chloride 
applied as a very dilute solution, 
but dipping before planting out in 
calomel paste is still preferred by 
most growers because of the smaller 
toxic hazards. Aldrin, thiram, cap- 
tan and_pentachlor-nitro-benzene 
compounds have all given evidence 
of club root control, but the evidence 
of real effectiveness varies, and 
phytotoxic effects have been ob- 
served with some of these treatments. 
The most hopeful scheme for large- 
scale use seems to be pelleting the 
seeds with fungicide. Some promise 
has been shown by calomel fixed to 
seed with a resin alcohol sticking 
agent.® 


Chemical “ hedge trimmer ” 
The use of maleic hydrazide as a 
growth suppressor has acquired 
fresh interest now that Fisons have 
marketed it as a spray for control- 
ling hedge growth; they claim it will 
reduce privet growth for about 12 
weeks after a spraying. Reports of 
recent U.S. experience with maleic 
hydrazide as a control for roadside 
turf growth® are pertinent. Erratic 
results have followed the use of from 
4 to 7 lb. of maleic hydrazide per 
acre; at best no cutting has been 
required after spraying, whereas ad- 
jacent non-sprayed turf has needed 
two cuttings per season. The 
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effectiveness of the spray is affected 
by the stage of turf growth and the 
humidity during and after spraying 


Some grasses and _broad-leavec 
weeds are almost unaffected. It has 
also been alleged that clovers thrive 
better on treated turf because com- 
petition from grasses has been re- 
duced. It may be necessary to incor- 
porate a herbicide for broad-leaved 
weeds with maleic hydrazide if a 
spray treatment is to be reliable as a 
replacement for mowing. 


Wild oat control 

It is said that in Canada and 
the U.S.A. huge annual losses are 
caused by wild oats, which compete 
with cereals, flax, peas and sugar 
beet. Two new herbicides are 
aimed at this problem. One is 4- 
chloro-2-butynyl N-(3-chloropheny]) 
carbamate, now called Carbyne, a 
post-emergence herbicide; the other 
is 2,3-dichloroallyl di-isopropylthio- 
carbamate, known as yet only as 
CP 15336, a pre-emergence herbicide. 
As the wild oat is almost non-seasonal 
in its own growth so that its seeds 
germinate at variable times, there is 
much to be said for a post-emergent 
herbicide that can be applied when 
required, but its efficiency depends 
upon its selectivity. Carbyne has 
already been described as an 
“economic control” and not an 
eradicator for wild oats. CP15336 
remains active in the soil for from 
6 to 8 weeks, during which time it 
kills wild oats as they germinate; 
this pre-emergent approach is said 
to be valuable because it will enable 
farmers to sow earlier and higher- 
yielding crop varieties instead of 
having to wait, as they now do, for 
the first crop of wild oats to sprout 
and be turned over. Both the new 
chemicals are liquid sprays. 

An exclusive licence to distribute 
Carbyne in the U.K., Western Europe, 
Scandinavia and Commonwealth 
areas outside the western hemisphere 
has been granted to Fisons Pest 
Control Ltd. However, marketing 
of this herbicide at a price to en- 
courage large-scale, non-experimen- 
tal use does not seem to be visualised 
before 1961. 


Cranberry sauce 

Late last year a national quarrel 
sprang up in the U.S. when the 
Food and Drug Administration 
stopped the sale of cranberry pro- 
ducts because of possible contamina- 
tion by amino triazole. In some 
areas amino triazole weedkillers 
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were used to cut down weed growth 
end facilitate harvesting. The 
'.D.A. found that amino triazole 
lad caused thyroid cancer in rats, 
<9 they refused to allow any tolerance 
for residues. The use of this type of 
-veedkiller by growers was contrary 
9 instructions on labels, which 
dvised against pre-harvesting use. 
fowever, it appears that the labels 
‘id not make clear the risks in- 
olved. There has been acute dis- 
greement about the extreme action 
aken,"!.12 for any residues on cran- 
erries are regarded as too small to 
ffer any health risk and there is no 
vidence that amino triazole causes 
ancer in animals other than rats. 
tut these arguments are not con- 
incing, and if label recommenda- 
ions are not followed, growers 
annot complain if public health 
wuthorities refuse to share the risk 
hat has been foolishly taken. The 
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final topic has the same theme as the 
first—that where toxic risks can 
occur through mishandling or mis- 
use, greater emphasis upon the risk 
and the safeguards is required. 
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By Leon Raphael, M.sc., F.R.1.C. 


Production and sales @ Raw materials @ Bar detergents @ Resins 


forsoap @ Sewage problems 


@ Synthetic fibres and detergents 


Optical brighteners @ Detergents in the oil industry @ Ion exchange 


resins @ Bacteriostats 


Market forecast 

ONE might have thought that the 
increasing replacement of soaps by 
synthetic detergents would even- 
tually reach a saturation point. 
The latest figures suggest that syn- 
dets will continue the upward trend 
taking an increasing share of the 
total detergent market. In _ the 
United States syndets now form 
75% of the total and it is estimated 
that by 1965 they will reach 80% 
of an increased tonnage. 








Table I’ 
Soaps Syndets Syndet %, 
(million pounds) of total 
cr ian ei. 
1935 2,776 2 0-07 
1944 4,060 125 2-97 
1945 3,574 150 4-04 
1955 1,351 2317 63-1 
1958 1,138 2951 72-2 
1960* 1,082 3243 75-0 
1965* 940 3760 80-0 
* estimated. 
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The 1944 figures represent the 
peak of soap sales, after which date 
there has been a steady decline. 
Approximately one-third of the 
total syndet sales figures can be 
assumed as active ingredient—.e. 
about 1,000 million lb. at present— 
and nearly half of this is in the form 
of alkyl aryl sulphonates. Nonionics 
form 25% of the total and have 
been increasing at a faster rate than 
anionics due to more sales of liquid 
products. Cationics form about 4% 
of the total active ingredients. Of 
the 1958 total of 2,951 million lb. 
of syndets, 14-6% (430 million Ib.) 
were liquid products. An increase 
in heavy duty and light duty liquids 
as well as syndet toilet bars is fore- 
cast and in the next five years each 
of these types of products is expected 
to double its present share of the 
total market of syndets, which will 
itself increase. 
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During the past year liquid pro- 
ducts increased by 25% over the 
1958 figure.2 Following Lever’s 
success with Liquid Lux and Wisk 
(heavy duty), Proctor and Gamble 
have boosted Joy (light duty), 
which is now selling at the same 
rate as Lux, and have now introduced 
Liquid Tide (heavy duty). P. & G.’s 
solid Tide holds 25% of the total 
U.S. syndet market, Lever’s Liquid 
Lux holding 4:5°% Syndet prices 
have fallen, which may have contri- 
buted to some extent to their 
successful sales promotion, and 
although soap tonnage sales have 
dropped, their dollar value rose 
52%, last year over 1958 figures. 

A survey® of the British market 
shows that severe competition 
among the “ Big Three’ continues 
as in the States. Liquid products 
have shown a rapid increase since 
1957, their sales doubling their share 
of the syndet market. Until recently 
Domestos held a monopoly of the 
liquid detergent market with Ster- 
gene. Now this product, together 
with Sguezy, made by the same firm, 
holds about 50% of liquid product 
sales. Levers follow with Quix and 
Liquid Lux, while Colgates are 
third with their two products Ola 
and Mil. P. & G.’s subsidiary, 
Hedleys, have entered the race with 
Fairy Liquid. Three-quarters of 
liquid products are used for domestic 
laundering, but a number of wetting 
agents are sold specifically for clean- 
ing textiles and upholstery. 


Ingredients 

Price reductions of syndets have 
been effected by increased produc- 
tion of petroleum benzene (now 
50% of the total benzene in the 
U.S.) with corresponding reduc- 
tions in the price of dodecyl ben- 
zene.® Synthetic fatty alcohols 
produced from ethylene with an 
aluminium catalyst produce water- 
soluble sulphates with excellent de- 
tergent properties. Other new pro- 
ducts for incorporation in liquid 
detergents are alcohol ether sul- 
phates and disulphonated dodecyl 
diphenyl oxide. Secondary alkyl 
sulphates are produced in 50% 
yield from higher alkenes in vapour- 
phase cracking of paraffinic hydro- 
carbons. The unsulphated portion 
is converted to alkyl aryl sulphon- 
ates. The increasing use of nonionics 
has been made available by tall oil 
condensates of ethylene oxide. When 
tall oil is reduced to the correspond- 
ing alcohols and condensed with 
ethylene oxide, more stable ethers 
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are produced. The acids form 
esters which are hydrolysed by 
strong alkalis. 

New sources of raw materials for 
detergent manufacture are always 
of interest, particularly if they re- 
sult in cheaper and better products. 
Among new starting materials are 
olefines from shale oil.’ A distillate 
fraction rich in olefines is washed 
with dilute acid, then with caustic 
soda and finally redistilled. Sul- 
phation with concentrated - sul- 
phuric acid at low temperature 
produces mono- and di-alkyl sul- 
phates. Tars formed simultaneously 
are separated by centrifuging. The 
sulphated oil is neutralised with soda 
ash, producing an emulsion with the 
unreacted oil. On heating to 90°C., 
the dialkyl sulphates are hydrolysed 
to the mono derivative, which after 
cooling is dissolved in isopropyl 
alcohol. Two layers are formed and 
separated. Alcohol is recovered by 
evaporation from the upper layer, 
leaving unreacted oil which is re- 
turned to the refinery for processing 
to diesel oil. The lower layer is 
washed with solvent spirit to remove 
unreacted oil. Solvent spirit and 
alcohol are then removed, leaving 
aqueous alkyl sulphate with only a 
small percentage of inorganic salt. 
This solution is concentrated to a 
syrupy liquid and finds wide appli- 
cation in liquid detergents. 


Detergent bars 


Syndet bars are becoming popular 
both in the U.S. and in Europe. 
West Germany introduced a syndet 
bar two years ago which has been 
tested in industrial concerns. Similar 
progress has been made in East 
Germany, Switzerland, Denmark 
and France. A syndet bar containing 
lactic acid to lower the pH was in- 
troduced in Britain in 1958. The 
difficulties encountered in syndet 
bar manufacture suggested that a 
combination bar of syndet and soap 
might be more successful, but lately, 
further progress has been made and 
Colgate’s Vel has changed from 
50% “‘combar” to 100% syndet 
bar containing pplasticisers and 
builders. Their competitors have 
also produced successful syndet bars 
—Lever’s Dove and P. & G.’s Zest. 

A British patent (756,502) gives 
a “combar” formula with 24% 
magnesium soap which increases 
sudsing but gives a chalky appear- 
ance. Nonionics have been success- 
ful in combars. Polyglycol t-dodecyl 
thioether, octyl phenol ethers and 
alkylolamides are examples of 
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nonionics used. Nonionics emulsi- 
fied with methyl cellulose ether can 
be combined with soap to make 
detergent cake. 

A German patent (1,011,555) 
suggests that amino acids and non- 
ionics can be used together with 
soap. Included in syndet bars are 
the sodium salts of fatty acids. 
These have the advantage over soaps 
made directly from fats in that they 
can be adjusted to an acid pH if 
required, by addition of lactic acid 
before plodding. Sodium lauroyl 
isothionate is an economical active 
ingredient for syndet bars. It is 
not too soluble and produces the 
slippery feel of soap. Fatty acid 
alkylolamides cause swelling in 
water which can be eliminated by 
using their boric acid esters. Alkylo- 
lamides are claimed to be skin- 
protective when incorporated into 
syndet bars. Other superfatting 
agents suggested by E. German 
patent (D.R. 7493) are cholesterol 
and _ lecithin. Beeswax, lanolin, 
carnauba wax, spermaceti, cetyl 
alcohol and stearic acid are well 
known for this purpose. Synthetic 
phosphoric acid esters which are 
similar in structure to lecithin might 
be added to this list. Citric acid can 
be used in place of lactic acid to 
givean acid pH. It has the added 
advantage that it also sequesters 
radioactive isotopes as water-soluble 
complexes, thus removing possible 
contamination from the skin and 
clothes. 

An analysis of a syndet bar which 
has appeared on the British market 
suggests an approximate composi- 
tion as follows, 30% sulphated fatty 
alcohol, 46% C.M.C., 18% in- 
organic salts such as T.S.P., sodium 
sulphate or chloride, and 6% mois- 
ture.11 The texture differs from 
soap and is not expected to be 
widely approved by the public. 
It is wasteful and leaves an uneasy 
feeling on the skin. The price of 
syndet bars in the States is about 1} 
to 4 times that of toilet soap. 


New resins 

A new group of water-soluble 
resins has been produced commer- 
cially. They are ethylene oxide or 
propylene oxide ethers of cellulose. 
Cellulose is insoluble because of 
hydrogen bonding between polymer 
chains, and by separation with 
hydrophilic groups the ethers be- 
have like nonionic detergents. They 
have gel-points, are thermoplastic 
and can be calendered, moulded 
or extended without _plasticisers. 


They have great tolerance for in- 
organic salts and for anionic or 


cationic surfactants. They form 
solutions of stable viscosity over a 
wide range of pH. High viscosity 
types are used as thickeners in latex 
paints, shampoos, hair tints. Low- 
viscosity types are used for warp 
sizing in textiles and paper. They 
have good suspending properties for 
emulsions and lotions and act as 
anti-sloughing agents in soap bars. 


Sewage 

The effect of synthetic detergents 
on sewage plants has worried sani- 
tary engineers both here and in the 
United States. Syndets as opposed 
to soap exhibit resistance to water 
treatment processes such as adsorp- 
tion and _ sedimentation. Most 
important of all they resist the bio- 
logical activity of sewage and are not 
oxidised. Synthetics vary according 
to their rate of degradation. Some 
alkyl aryl sulphonates are reduced 
to negligible concentrations in four 
days, while others are present in half 
their original concentration after 
twenty days. Builders add to the 
problem. Polyphosphates provide 
food for growth of alge; 0-4 p.p.m. 
of polyphosphates suppress coagula- 
tion by alum as much as 80%. In 
detergent products, however, poly- 
phosphates are rapidly converted to 
simple phosphates and _ therefore 
have little effect. The only success- 
ful means of removing syndets from 
sewage water is by using active 
carbon. To reduce 1-6 p.p.m. 
syndet to 0-01 p.p.m. requires 120 
p-p.m. of active carbon, while half 
the concentration of carbon leaves 
10 times the amount of syndet.® 
Such amounts of active carbon would 
be uneconomical, so there is no 
satisfactory process for large-scale 
operation. The sugar-based non- 
ionics, which entered the market 
over a year ago, have the advantage 
of being decomposed by sewage 
processes. Local authorities will 
therefore watch closely the develop- 
ment of these products. 


Synthetic fibres 

Detergent manufacturers are of 
necessity interested in the perform- 
ance of their products on various 
fabrics. The post-war revolution 
in the textile industry has created 
problems in detergency, demanding 
attention. Since 1946 synthetic 
fibre production in the United 
States has increased tenfold, and is 
estimated at 500 million lb. a year.’ 
Cotton is still greatest in demand, 
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being 10 times this figure, but is 
‘iving way to the newer synthetics. 
synthetic fibres are hydrophobic 
n character and have low moisture- 
egain compared with natural fibres. 
[his property is responsible for 
heir ease of drying, dyeing, finishing, 
oiling and soil removal. There is an 
ncreasing tendency to use mixed 
lends of cotton or wool with syn- 
hetics, and cotton has been modi- 
ied by resin treatment. White 
hirts made of 100% Dacron pick 
ip dirt readily at cuffs and collars 
vhich is difficult to remove due to 
lectrostatic charges produced by 
riction. A blend of cotton and 
Dacron reduces static electricity suc- 
-essfully. Dacron offers crease- 
esistance, but has no affinity for 
yptical brighteners, acquiring a grey 
inge after successive washings. Cot- 
on becomes tanned, resulting in a 
nottled appearance on the garment. 
Much research has been done in the 
field of treatment of cotton. A new 
triazone type resin has been used 
which is stable to laundering treat- 
ment. The resin improves crease- 
resistance and reduces moisture re- 
gain. Brighteners are adsorbed to 
the extent of only 25% of that shown 
by untreated cotton. This problem 
might be overcome by increasing the 
concentration of brightener. The 
problem of static electricity is not 
really overcome by use of synthetic 
detergents, although many of them 
exhibit anti-static properties. In 
the scouring of synthetic textiles, 
nonionics are used with this idea 
in mind. Fluorocarbon polymers 
repel both oil and water, and such 
resins have been developed for 
incorporation in upholstery fabrics 
to prevent staining. If the detergent 
manufacturer can formulate a rinse 
to eliminate static and to increase 
the concentration of brightener, he 
would be making a great contribu- 
tion to the synthetic textile industry. 


Optical brighteners 

The effect of optical brighteners 
increases with concentration only 
up to a certain limit, beyond which 
there is no further effect. The 
optical dyes function by absorbing 
ultra-violet light and re-emitting the 
radiation at a longer wavelength as 
blue light. A piece of cloth dyed 
with optical bleach reflects some 
light which makes no contribution 
to the fluorescence. The ratio of 
fluorescence to the U.V. absorption 
is termed the quantum efficiency, Q. 
Measurements of Q can be made on 
a Beckman DU spectrophotometer 
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with a reflectance attachment and an 


auxiliary filter slide.6 The latter 
contains a filter capable of trans- 
mitting U.V. radiation but no visual 
energy. Radiation at 360 mw is 
directed with the filter in position. 
Reflected light, R, is measured on 
dyed cloth with undyed cloth as 
reference. The absorbed radiation, 
A, is 100O—R. With the filter re- 
moved the reading gives the sum 
of the reflected and fluorescent light 
again compared with standard un- 
dyed cloth. By difference the 
fluorescence, F, is obtained. Since 
fluorescence is given off at several 
wavelengths, it is necessary to apply 
a correction factor to allow for 
differences in energy per quantum of 
radiation, phototube sensitivity and 
light scattering. F values may be 
used as a function of concentration 
for the same optical bleach, but two 
dyes cannot be compared. The 
quantum efficiencies, Q, are only 
relative, but show the variation with 
concentration. 


Detergents in the oil industry 

Synthetic detergents, which owe 
their origin in the main to petroleum, 
are finding increasing uses in raising 
the efficiency of oil processing. 
Syndets have been applied in oil 
recovery, in refining operations and 
in chemical production.!* Drilling 
is on the increase in many parts of 
the world and nonionics are used in 
oil-emulsion muds to maintain low 
viscosity and low water-loss. The 
drilling-mud must be of the right 
viscosity and polyphosphates have 
been previously used. Unfortunately, 
they are not heat stable and are 
being displaced by lignosulphates 
as well as nonionics, of which about 
1,000 tons a year are used in the 
U.S. Alkyl aryl sulphonates and 
sulphonated castor oil, which are 
highly foaming in water, are used 
as foam-inhibitors in oil drilling 
muds. For drilling by gas-injection, 
foaming can be used to advantage 
and in such cases nonionics are 
found to be useful. 


Ion-exchange resins 
These are useful 
analysis of detergent mixtures.’ 
They are generally cross-linked 
polystyrenes containing sulphonic 
acid or quaternary ammonium 
groups. The former are cationic 
in which the hydrogen ions of the 
sulphonic acid are replaced by the 
R,N* of cationic surfactants or the 
Na+ of anionics. In the latter case 
the sulphonic acid group with the 
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hydrophobic chain attached is 
adsorbed on to the resin. An anion 
exchange resin will adsorb cationics, 
the chloride ions being washed down 
with the ROSO, ion of the anionic. 
Nonionics are of course unaffected by 
the resins. The elution of anionics in 
the form of their acids is normally 
done with an alcoholic solution of 
HCl, but a recent paper states that 
alkyl sulphates hydrolyse under these 
conditions and suggests that an alco- 
holic solution of sodium acetate 
avoids this. Fatty acids which are 
adsorbed on an anion exchange 
resin produce esters when eluted 
with alcoholic HCl. The degree of 
cross-linking in the resin affects 
the efficiency of adsorption and also 
the reactions during elution. Using 
a resin of a lower degree of cross- 
linking and eluting with KOH in 
aqueous alcohol, no esterification 
results and the resin does not require 
regeneration. Resins providing ace- 
tate ions for exchange have also been 
used for removal of strong acids 
from the mixture. Acetic acid is 
weakly ionised and this is further 
suppressed by the presence of strong 
acids in the eluate. The eluate is 
passed through a cation exchange 
resin providing H+ ions, the stronger 
electrolyte being eluted first. The 
separation is observed by measuring 
the conductivity of the eluate, a 
large peak for the strong acid 
separated from the small peak oi 
the weak acetic acid. Urea, which 
is now used in heavy duty liquid 
detergents as a solubility aid, can be 
removed in salt form from an ex- 
tract with a resin, Dowex 50. 


Bacteriostats 

For some time bacteriostats have 
been incorporated into detergents 
and soaps to control odours from 
perspiration. Likewise, textile manu- 
facturers have been utilising bac- 
teriostats in fabrics and the dry 
cleaning industry is _ considering 
their advantages as inclusions in 
solvents.'* Bacteria grow in damp 
towels and soiled clothes and even 
in washed clothes as a result of 
stale odours being confined in a 
static and especially a warm and 
humid atmosphere. The odours 
produced are difficult to remove. 
More serious is the removal of 
staphylococcal infections, but hexa- 
chlorophene has been found very 
effective against such organisms. 
Bacteriostats vary in different media. 
In one case 0:25% may be effective, 
while in a different detergent the 
same bacteriostat is only effective 
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at 10 times that concentration. 
Some bacteriostats cause discolora- 
tion of fabrics like nylon and com- 
patibility with optical brighteners 
must be considered. Bleaching 
agents may have adverse effects on 
fabrics. One great advantage of 
bacteriostats is that they build up a 
concentration after successive wash- 
ings. 


Cotton detergency 

The laundry market has for long 
been a difficult one for syndets to 
enter. Efficiency, low cost and a 
large available tonnage are essential 
requirements and as a result very 
few syndet types have succeeded in 
breaking through the barrier. For 
cotton detergency, the syndet must 
have fairly good wetting and emulsi- 
fying properties to remove oily types 
of soil. Adsorption of the syndet on to 
the cotton surface is considered to be 
part of the mechanism and for this 
reason long hydrocarbon chains are 
necessary.!° The ionisation of fatty 
acids present in the soils results in 
negatively charged ions on the 
hydrocarbon chains being taken up 
by the fabric. Syndets of the anionic 
type increase the zeta potential on 
the soil, aiding its repulsion from the 
fabric. Anionic surfactants thus 
help to peptise the soil, breaking up 
colloidal aggregates and suspending 
the finely divided particles. Poly- 
phosphates tend to neutralise the 
zeta potential. 
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PERMANENT WAVE PAPERS 

A new U.S. patent, No. 2,839,066, 
specifies glyceryl monostearate in 
combination with a partial ester of a 
polyhydric alcohol and a perfume 
to impregnate a porous fabric (e.g. 
perforated paper) which can be used 
as an end-wrap for aligning and 
conditioning hair during permanent 
waving. The glycerine serves to re- 
tain moisture in the curl as well as 
to maintain the normal texture of 
the hair. 
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Mode of operation of the new 
* Squeegee ” solids pump. 


»SQUEEGEE PUMP FOR POWDERS 

A new solids pump, specially 
designed for the short-transfer con- 
veying of powders, has been an- 
nounced by Henry Simon Ltd. 
Known as the Squeegee solids pump, 
it is claimed to be capable of convey- 
ing practically any type of powdered 
material providing it can be fluidised 
by air. Conveying rates, depending 
on the material handled, range up 
to 8,000 Ib. an hr. Vertical lifts up 
to 70 ft. with total conveying 
lengths of 200 ft. are being achieved 
under normal working conditions, it is 
reported. 

Several test machines have been 
operating in plants in a wide range 
of industries for several months to 
provide operational data. Now these 
prototypes have fulfilled their func- 
tion and the final version of the 
Squeegee pump was put into pro- 
duction in January. 

As the diagram indicates, the new 
pump consists of an open flexible 
tube, a rotor with four equidistant 
rollers, and a compressed air inlet. 
The action of the rotor progressively 
squeezes the materials through the 
flexible tube, compressing and re- 
leasing the tube in turn, thrusting 
the material through in a continuous 
stream in much the same way as 
toothpaste is squeezed from a tube. 
Only then is air brought into contact 
with the stock. The air, unable to 
leak back through the pump because 
of the pressure of the rollers, is used 
solely for conveying the stock. Only 
10% of the air used in a conven- 
tional system is needed—for normal 
installations about 15 to 20 cu. ft. 
per min. is quite adequate and no 
expensive dust collection apparatus 
is necessary, a simple filter sock 
being sufficient. 

Another important feature of the 
pump is that in the event of the 
stock running out the pump can run 
dry without sustaining any damage 
whatsoever. 

The flexible tube is a consumable 





Precision self-balancing electronic 
temperature indicator. 


spare and can be replaced in 
minutes. Its working life can be as 
much as 1,000 hr. 

The pump is made in two sizes— 
3 in. and 2 in. (these figures refer 
to the diameters of the flexible 
tubes). A 1 h.p. motor is required. 
The pump is available with or 
without a compressor and is supplied 
with the requisite length of convey- 
ing pipe. It is a compact unit, 
measuring 17 in. wide, 44 in. long 
and 37 in. high. 

Powders at present being handled 
include flour, resin, cement, icing 
sugar, moulding powders, starch, 
potato starch, tile dust, ground cork, 
chick meal, dairy meal, plaster of 
paris, whiting, kaolin, chalk, ground 
locust kernel, semolina, carbon 
black. Henry Simon Ltd. offer a free 
testing service on customers’ material. 


}» TEMPERATURE INDICATOR 

This latest instrument to be 
announced by Fielden Electronics 
Ltd. is a precision self-balancing 
electronic temperature indicator de- 
signed to operate with resistance 
bulbs. The use of transistors and 
modern production methods enable 
it to be offered at a price comparable 
with filled systems or galvanometer 
equipment. 

The indicator is presented in a 
sealed case similar in size and 
appearance to a mercury-in-steel 
indicator or to a circular scale elec- 
trical meter. 

Resistance bulbs are used as the 
temperature sensitive elements and 
these can be any distance from zero 
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*ipeline identification tape printed 

vith British Standard text symbols 

n use at the Atomic Energy Estab- 
lishment, Harwell. 


:o 300 ft. away from the instrument 
without affecting the calibration or 
accuracy. This has been made pos- 
sible by a newly developed measur- 
ing circuit. No trouble is experienced 
due to mains frequency pick-up on 
the leads to the resistance bulb, since 
the circuit is operated at approxi- 
mately 2,000 c.p.s. 

No moving coil or other fragile 
assembly is used and the indicating 
pointer is precisely positioned by a 
simple servo-mechanism. Motive 
power is provided by a D.C. electric 
motor which has sufficient torque to 
enable even a small temperature 
change to be followed. 

A number of standard ranges, 
both Centrigrade and Fahrenheit, 
are offered, within the normal limits 
of resistance bulbs (—200°C. to 
+ 500°C.), but non-standard ranges 
with suppressed zeros and covering 
temperature spans down to 50°C. 
can also be supplied. 

The instrument has a calibration 
accuracy of 0-5% of range and re- 
producibility is claimed to be better 
than 0-25%. 


> BIFURCATED PVC FANS 

Turner and Brown Ltd., in con- 
junction with Matthews and Yates 
Ltd., added to their Turbo-Cyclone 
PVC centrifugal fans a range of 
bifurcated fans for the removal of 
fumes. 
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Using aerofoil section blades in 
rigid PVC and improved fabrica- 
tion technique in the formation of 
the cases, the manufacturers claim 
high performance. 

The fans are available in a variety 
of sizes up to 30 in. diam. 


p> PIPELINE IDENTIFICATION 

A tedious job now simplified by 
a self-adhesive product is the identi- 
fication of pipelines. Sellotape pipe- 
line identification tape can be used 
in several ways. 

One or more coloured “ rings ” 
applied at intervals along a pipeline 
run will give a simple colour coding 
system. Colours can be supplied 
to British Standard No. 1710 : 1951 
recommendation, if required. This 
is referred to as primary identifica- 
tion. 

More detailed information as to 
contents, direction of flow, etc., can 
be imparted if the “rings” are 
printed with an abbreviated letter 
code and/or British Standard’s 
symbol. Alternatively, the name of 
contents printed in full, e.g. Arr, 
Vacuum, Works WATER, etc., brings 
obvious advantages where staff may 
not be completely au fait with a 
colour identification system. They 
are also an extra safety measure 
which takes into account possibility 
of colour blindness among mainten- 
ance staff—a not uncommon factor 
according to research into incidence 
of this often unsuspected vision 
problem. Where pipes are already 
coloured a white ring printed with 
black identification wording makes 
a distinctive, readily seen label. 

Safety officers, in particular, 
welcome clearly identified pipelines. 


MIXING VALVE 
Meynell and Sons Ltd. have 

introduced a newly designed Red 

Triangle safety mixing valve. 

It is hand operated and is said to 
eliminate the risk of scalding as the 
hot water supply is automatically, 
immediately and completely cut off 
in the event of cold water failure. 

The valve incorporates a number 
of improved features including a 
concealed pattern type as an alter- 
native for fitting flush with the exist- 
ing walls when the valve is in- 
stalled It is finished in chrome plate. 
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»HYDROLYSING BATH 

An apparatus has been designed 
for easy handling of microscope 
slides and coverslips during hydro- 
lysis in the Feulgen technique, 
or any other cytological, physio- 
logical, biochemical or histological 
techniques that require controlled 
temperatures during staining, etc. 

Heating is provided direct to the 
baths by a system of even heating 
at the sides and bottom. 

Temperature is controlled by a 
built-in energy controller (for A.C. 
only) which is fitted with an arbit- 
rarv scale. The maximum input is 
60 W and an indicator lamp is 
fitted. 

Two glass stain baths are provided 
and the apparatus is designed to keep 
them at the desired controlled tem- 
perature. By providing two baths it 
is possible to “‘ warm up ”’ the slides 
in one bath before transferring them 
to the second bath which will then 
maintain a constant temperature 
throughout the timed hydrolysis. 
After the energy controller position 
has been determined and has been 
set for hydrolysis at 140°F. (60°C.) 
the baths require approximately 2 
hr. to reach this temperature. 

Each bath can accommodate up 
to 10 slides and is supplied with a 
thick plastic lid that is sunken to 
prevent spillage of condensation 
liquid. The lid has an opening for 
the thermometer that can be closed 
if desired. This opening can also be 
used to suspend a small test tube for 
hydrolysis of small pieces of tissue— 
the lip of the tube resting on the 
rim of the opening. A cover glass 
carrier is supplied that will rest on 
the bottom of the bath. The equip- 
ment is made in England by Electro- 
thermal Engineering Ltd. 





Hydrolysing bath. 
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What readers think of MANUFACTURING CHEMIST 


FACTS AND OPINIONS FROM OUR LATEST READERSHIP SURVEY 


Ir is important for us to know as 
much as we can about our readers, 
so from time to time we conduct 
readership surveys by means of 
questionnaires. The latest and most 
comprehensive survey was recently 
completed and analysed. We asked 
a dozen questions and we are grate- 
ful to the many readers who took the 
trouble to answer them and in so 
doing gave us their opinions about 
MANUFACTURING CHEMIST. Over 
20% of the readers questioned sent 
useful replies. In view of the length 
of the questionnaires we consider 
this an excellent response. 

The questions were designed to 
find the status and interests of the 
typical MANUFACTURING CHEMIST 
reader and to discover his opinions 
of the journal, including the adver- 
tisements. The composite picture 
that emerges shows the typical 
reader to be engaged in manage- 
ment and/or production and re- 
search in pharmaceuticals, fine 
chemicals, perfumery and cosmetics. 
In general he is well satisfied with 
the journal; this is strikingly shown 
by the large number who have sub- 
scribed for five, ten and even over 
twenty years. Finally, our typical 
reader makes good use of the adver- 
tisements; many even named the 
supplies and equipment bought 
recently from “ M.C.”’ advertisers. 

Some readers mingled praise with 
criticism and this we find valuable. 
To all who co-operated in the survey 
we extend our thanks. Wherever 
practicable we shall adopt their sug- 
gestions. Before giving an analysis 
of the survey, here is the pattern of 
our readership, on the basis of the 
replies. 


Manufacturing Chemist Readership 


Directors, including managing and re- 


search directors ws - — 
Managers, including works managers 18 
Chief chemists and other chemists oo ae 
Chief hospital pharmacists os . 2 
Miscellaneous and not disclosed eS 


The positions held by readers of 
* M.C. ” include: 


Directors, managing directors, 
technical/research directors, 
Works/production directors and 
sales directors. 

Managers (unspecified), works/ 
production managers, general 
managers, sales/market research 
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managers, technical managers, 
assistant and deputy managers. 

Chief chemists, hospital pharma- 
cists, chemical engineers, re- 
search chemists, microbiologists, 
perfumers, works chemists and 
technical assistants. 

Librarians, information officers, 
local government officers, secre- 
taries, university and college 
lecturers and teachers. 


asked were as 


The questions 
follows: 
1. How long have you read ‘‘ M.C.”? 


Almost everyone answered this 
question and the pattern is: 


Years % 
0-4 oii “ ee io © 

5-9 — as - a 
.. zoe i o an 
15-19 .. oe at .. 16 
20 and over .. + “. oo 


2. How many people, besides 
yourself, read “ M.C.”? 


Persons % 
2or3.. on en .. 40 
4-6 ~ - s > a 
7-9 “ a ica 5 
10 and over .. Ke - 1 
Not disclosed ‘ 26 


It appears that the average reader- 
ship per copy of ** M.C. ”’ is 4-2. 


3. What articles or features do you 
like best? 

4. What subjects would you like dealt 
with more often? 

These answers were analysed together. 


The most popular subjects seem to 
be manufacturing pharmacy, organic 
chemicals, synthetic detergents, dis- 
infectants, cosmetics, perfumery and 
toilet preparations. Formulation 
and manufacture attract most in- 
terest. Popular features are articles 
and news about plant and equipment 
and chemical engineering, Progress 
Reports, Topics and Comments, and 
News. 

Many readers commented on our 
wide coverage and expressed satis- 
faction with the present balance of 
editorial contents. 


5. Which societies or professional 
bodies do you belong to? 

The average “ M.C.” reader 
belongs to two societies or profes- 
sional bodies, including: Pharmaceu- 
tical Society, Society of Cosmetic 
Chemists, Institution of Chemical 
Engineers, Royal Institute of Chemi- 


stry, Chemical Society, Society cf 


Chemical Industry, Society for Ana- 
lytical Chemistry, Biochemica 
Society and the Society of Dyers an 
Colourists. 


6. Do you hold a position in more thar 
one company? 
The implication here was a com. 
pany in a related field of chemicals. 
Most readers answered “ no.’ 
Those who answered “ yes ’’ showed 
this pattern: 


0 


Oo 
One other company .. << 
Two others .. - oo we 
Three or more oe > = 


7. How many people work under 
your authority? 


Up to 20 staff en .. 4 
Up to 100 staff - . = 
Up to and over 400 sta i ae 
8. Are you consulted on or do you 
specify the purchasing done by 
your organisation? 


The overwhelming majority of all 
groups of readers said they “ always” 
or “ often” dealt with purchases. 
Replies were: 


o 


Always ‘i we ns, 
Often .. “- ws o. a 
Occasionally - . 
Not disclosed - « & 


9. What goods, equipment, materials 
or services are purchased by you 
in substantial quantities? 

Replies showed the following pur- 
chases in order of importance: 


Chemicals, raw materials, oils 
and fats, crude drugs, etc. 

Plant and equipment. 

Packaging materials. 

Laboratory apparatus. 

Dressings. 

Services and maintenance sup- 
plies. 

Office supplies. 

Medical sundries. 

Surgical equipment. 


10. Do you think advertisers give the 
right information? 

Almost all readers approved of 
our advertisements. Some asked for 
prices to be given more often, others 
wanted more technical information 
and a few complained about in- 
adequate addresses or lack of over- 
seas addresses. 


April, 1960—Manufacturing Chemist 
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W. G. Norris 
‘ditor of MANUFACTURING CHEMIST 


11 Can you quote any specific 
purchases from ‘* M.C.”’ 
advertisers? 


A large number of readers said 

es’ and some quoted the actual 
p oducts. One reader wrote “‘ Our 
fi st contacts with 75% of our sup- 
p iers were derived from your adver- 
ti. ing pages. 


1 . Remarks 

Here we simply left the reader to 
v rite whatever he pleased. Approxi- 
nately 30% of readers made com- 
nents and the overwhelming 
niajority chose to say something 
complimentary. It could be argued 
tiiat people are usually too polite to 
be critical. However, we did not seek 
peaise or blame; we were purposely 
non-committal. 

Comments made ranged from 

good job ”’ to “‘ readable . . . covers 
a wide field and is accurate.” 

One reader wrote: ‘In spite of 
increasing competition Manvu- 
FACTURING CHEMIST remains the 
most interesting and helpful of the 
commercial chemical magazines.”’ 

Another said he had subscribed to 
* M.C.” for 15 years “ because it is 
good value.” 

One reader—obviously a meticu- 
lous one—wrote: “I have found it 
invaluable to keep a card index of 
references compiled from periodicals, 
etc., and ... there are more re- 
ferences to ‘ M.C.” than any other 
single source. I have found your 
periodical invaluable.”” This was a 
longer way of saying what many 
readers thought, i.e. “‘ it is a valuable 
and satisfying journal.” 

There were criticisms, of course, 
but none which, in all honesty, 
we think are important. For in- 
stance, one reader thought we were 
“too newsy.” Well, you cannot 
»lease everyone. 

To all our readers go our thanks 
‘or co-operating in a valuable survey. 


Manufacturing Chemist— April, 
(H] 








BOOK REVIEWS 








Continuous Analysis of 
Chemical Process Systems 

By S. Siggia. Wiley, New York; 
Chapman and Hall, London. Pp. 381. 
1959. 68s. net. 
Every chemical plant must attach 
great importance to its analytical 
control laboratory. Speed and 
accuracy are the goals of the analyst 
and in recent years automation, by 
means of electronic instruments has 
been playing a vital part in analyti- 
cal methods, so increasing produc- 
tivity and efficiency. The analytical 
problems besetting the chemical 
industry are so numerous that it 
would be impossible to cover all 
techniques in one small volume. 
Nevertheless, Mr. Siggia has de- 
scribed most of the instruments 
which can be used by the control 
analyst. The important thing is 
continuous on-stream analysis, thus 
saving time and avoiding difficul- 
ties in sampling and personal errors. 
While this may involve more initial 


capital expenditure it pays for itself 


in a short time. 

Following the chapters on such 
commonplace properties as refrac- 
tive index, density and _ viscosity, 
which are widely used to follow 
continuous processes, absorption 
spectrophotometry is discussed in 
great detail as are electrometric 
measurements. More recent in- 
struments utilise vapour phase 
chromatography, ultrasonics and 
paramagnetism and research con- 
tinues, as briefly discussed in the last 
chapter (25), on the applications 
of mass-spectrometry and nuclear 
magnetic resonance. 

In each chapter there is first an 
introductory paragraph explaining 
the significance of the measure- 
ments. Then follow detailed de- 
scriptions of commercial instruments 
adequately illustrated with circuit 
diagrams and quoting the specifica- 
tions. A number of examples of 
applications to actual processes is 
mentioned. 

More than 60 commercial firms 


are listed whose instruments are 
described in the text. It is dis- 
appointing to note that only four 
British companies are included, 
while there are nine German 
addresses. 


This book is very well written and 
should prove invaluable both to 
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plant managers and analysts, parti- 
cularly in the petroleum, gas or 
heavy chemical process industries. 
There are also applications to a 
large number of other industries 
including sugar refining, fermenta- 
tion, food, plastics and water-treat- 
ment plants. 189 references. 
LEON RAPHAEL. 


Acetophenetidin 

By Paul hk. 
Pp. 180. 45s. net. 
Tue book is the fourth monograph 
in a series of critical reviews of the 
literature on analgesic and sedative 
drugs. Because it appears likely 
that N-acetyl-f-aminophenol, the 
major metabolite of phenacetin (ace- 
tophenetidin), is responsible for the 
therapeutic activity of the latter com- 
pound, references to studies with this 
metabolite are also discussed. 

Brief accounts of the history of 
phenacetin, its physical and chemi- 
cal properties, its determination in 
biological material and its fate and 
metabolism in the body occupy 19 
pages. The survey of the anti- 
fyretic and analgesic actions of this 
drug occupy some 40 pages. Other 
therapeutic effects are briefly dis- 
cussed. The effects on blood and 
organ systems are described in detail, 
as is the toxicology of the substance. 
Information on tolerance and habi- 
tuation is also presented. The com- 
prehensive bibliography of 529 re- 
ferences is very valuable. 

The author states some of his 
objectives to be the provision of 
assistance in locating the scattered 
literature and in evaluating it. 
This first objective has been achieved 
but the latter only incompletely. 
Nevertheless, this comprehensive sur- 
vey is a valuable addition to the 
literature on analgesic and sedative 
drugs and will save countless hours of 
literature searching for many re- 
search workers. It is to be recom- 
mended as a book of reference. 


A. H. BEcKetTT. 


Smith, Interscience. 





All books reviewed in ‘‘ M.C.”’ and 
all other books may be obtained 
from: 

TECHNICAL BOOKS, 

308 EUSTON ROAD, 

LONDON, N.W.1 


EUSTON 5911 
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Package testing 

Packaging and package testing was 
discussed by Dr. G. L. Riddell at a 
recent meeting of the Society of Cosme- 
tic Chemists. He dealt with the main 
functions of packing under six headings: 
(1) strength; (2) transmission of water 
vapour at the desired rate; (3) trans- 
mission of gases; (4) retention of liquids; 
(5) protection against insects and micro- 
organisms; (6) protection from light and 
heat. 

Strength was assessed by tumbling in 
a revolving drum, impact and drop 
tests and exposure to compression and 
vibration. Tests on the component 
materials of the final pack included 
folding resistance, tensile strength, 
burst and dynamic breakage tests, and 
tear and puncture resistance. Printed 
labels were tested for resistance to rub- 
bing. 

In recent years it has become possible 
to treat wrapping materials with vapour 
phase inhibitors in order to prevent cor- 
rosion of metallic components packed 
in them. Mould and insect attack both 
constitute a serious problem and are 
difficult to combat. The first can usually 
be prevented by the use of preservatives 
in the product in question, whilst the 
latter presents the difficulty of finding a 
material resistant to the type of insect 
attack anticipated. 

In the concluding discussion Dr. 
Riddell stated that in order to obtain 
an accurate assessment of package 
efficiency by means of journey testing, 
carefully planned, statistically correct 
experiments were necessary which might 
involve hundreds of packages and tens of 
separate journeys before any reliable 
conclusion could be reached. 


New Polypot 

The Plastics Group of the Metal Box 
Co. has added a new size to its range of 
Polypots. No. 36 has a brimful capacity 
of 3-6 fluid oz. (100 ml.). It is tub-shaped 
with a wall thickness of approximately 
0-030 in. It is made of high impact 
polystyrene, and can therefore only be 
supplied in opaque colours at this stage. 
It can be printed in up to two colours and 
varnished. Its shape has been designed 
so that nearly the whole of its sides can 
be printed in one or two colours. 

The No. 36 Polypot can take three 
different closures; polythene caps, paper 
caps, and Garda caps. 

Products which can be packed in it 
include cosmetic creams, ointments, 
barrier creams, cleaning compounds, 
cream shampoos and hair creams. 


Glass makes a record 

Sales of glass bottles and jars for 1959 
reached a record level of 4157 million 
units. This is an increase of 43-5% over 
ten years since 1949. 

The introduction of automatic bottle 
making machines, just prior to the first 
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Packaging 





Aerosol containers made by Universal Metal 
Products Ltd., for Max Instant Cold Relief 
aerosol spray made by Mondart Ltd. 

Originally the container was made from 
aluminium with a tinplate base (i.e. a two- 
piece can), but this has now been superseded by 
the one-piece U.M.P. Monobloc container. 
This type of can eliminates corrosion due to 
bi-metallic action. 











Cross-section of an addition to the standard 
range of caps produced by John Dale Ltd. in 
28 mm. size. The threading on this cap is 
positioned much lower in the skirt than normal 
thereby meeting the requirements of customers 
who wish to fit it to bottles having a special 
pourer lip (as shown in the cross-section 
sketch), or who wish to fit it to a polythene 
bottle fitted with inserts projecting slightly 
above the top of the neck. 





This new size of Polypot, No. 36, 

made by Metal Box, can be printed 

in the same way as the larger Poly- 
pots shown 


world war, revolutionised the glass con- 
tainer manufacturing industry. Betwe:n 
the wars the trend towards mechani:a- 
tion continued, and, after the close of tre 
second world war, was intensified, w'th 
the result that, today, the entire manuf: c- 
turing process is fully automatic. 


Bottle seal 

The Flavor-Lok seal produced sy 
Metal Closures Ltd., which has creat d 
interest among mineral water man .- 
facturers, has been chosen for use «n 
the Sparkling Citroze pack launched | y 
O. R. Groves Ltd. 


3 Flavor-Lok seals on Citroze bottles 


The accepted closure in the past fo 
glucose drinks has been the black plasti 
stopper with rubber ring, the empt 
bottle being returnable. The Citroz 
pack marketed at 2s. 3d. is the first pro 
duct of its type to employ the one 
journey Flavor-Lok seal on a non-return 
able bottle. The closure is printed in 
black and yellow on a white base which: 
blends with the three-colour neck labe! 
printed in the same colours, and with the 
four-colour body label printed in yellow, 
black and gold on a white base. The 
bottle is amber glass. 


Drug trade favours tubes 

Items packaged for the drug trad 
accounted for 85°, of the record-break 
ing 1,150,013,808 collapsible metal tubes 
manufactured in 1959 in the U.S. 

Toothpaste containers accounted for 
50-5% of the total manufactured. The 
largest gain—33%—was in _ fold-up 
metal tubes for cosmetics, with 1959 
shipments totalling 104,187,024, com- 
pared with 78,069,024 in the preceding 
year. 

Another major gain occurred in metal 
tubes for pharmaceutical packaging. 
The total for 1959 was 248,695,344, an 
increase of 22°, over the 203,665,248 in 
1958. 

Shipments of tubes for shaving cream 
totalled 39,146,544, a decline of 9% 
under 1958’s total of 43,406,352. 


April, 1960—Manufacturing Chemist 
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S.encer Chapman and Messel bought for £1} million 


Spencer Chapman and Messel Ltd. 
clemical manufacturers since 1873, 
h: ve been bought for £1,510,000 by 
B. rax (Holdings) Ltd. and F. W. Berk 
a! d Co. Ltd. An offer made by Borax 
| oldings) for the 20,000 issued Ordin- 
a'y shares of Spencer Chapman and 
\ essel was accepted by holders of over 
9 %, of such shares. 

Ihe price for each Ordinary share 
wis £75 10s. Borax (Holdings) will sell 
4% of the shares acquired to F. W. 
B rk and Co. at the same price. 


Spencer Chapman and Messel Ltd. 
and its predecessors have manufactured 
inorganic industrial acids since 1873 in 
London at their Silvertown works, and 
there is also a subsidiary company, 
Theodore St. Just and Co. Ltd., which 
manufactures organic chemicals in 
Manchester. 

It is the intention of Borax (Holdings) 
and F. W. Berk that Spencer Chapman 
and Messel and Theodore St. Just 
will continue as chemical manufacturing 
companies. 





I aporte’s bonus issue 

Laporte Industries Ltd. are having a 
[ osperous year and now propose to 
c pitalise some of the reserves and give 
( rdinary shareholders one new share 
fir every five held. The new shares will 
r.nk for the final dividend payable in 
J ily. 

The directors will recommend a final 
c:vidend on the increased capital of 
74% which, with the interim dividend 
of 3% already paid, is equivalent to a 
total dividend for the year of 12% 
ca the existing capital. 

The directors feel that the shareholders, 
employees and consumers should bene- 
fit from the continued success of the 
company. During the past year em- 
ployees have had their working time 
reduced to 42 hr. per week and staff 
members have received salary increases. 
Pension fund benefits for all employees 
will be increased. So far as consumers 
are concerned, the company will con- 
tinue to reduce prices as conditions 
permit. 


Chemicals cheaper 

The latest list of wholesale price 
indexes prepared by the Board of Trade 
shows that general and pharmaceutical 
chemicals were cheaper in February 
1960 than a year previously. Taking 
1954 as 100, the index for general 
chemicals was 105-4 and for pharma- 
ceutical chemicals 81-6 compared with 
107-2 and 82-2 in February 1959. 
Pharmaceutical preparations were up 
slightly—to 101-3 (101-1); toilet pre- 
parations were also up—to 114-4 
112-7). Soap was up to 128-8 (126-7), 
nut soapless detergents were down— 
o 103-6 (104-4). 

Prices for many raw materials were 
cheaper in February, and the provisional 
ndex for basic materials and fuel used 
n manufacturing industry fell by 0-6%. 


Manufacturing Chemist—April, 


Phillips-Scott and Turner merger 

The Chas. H. Phillips Chemical Co. 
Lid. and Scott and Turner Ltd. have 
amalgamated as Phillips, Scott and 
Turner Ltd. 

The head office will be at 179 Acton 
Vale, London, W.3, and a Northern 
Sales Office will operate from Andrews 
House, Newcastle upon Tyne. 

The existing directors of the Chas. H. 
Phillips Chemical Co. and Scott and 
Turner Ltd. will form the board of the 
combined company. 

The wide range of proprietaries at 
present marketed —e.g. Milk of Magnesia, 
Andrews Liver Salt, Phillips toothpaste, etc. 
—will continue to be actively promoted. 
New product development will be in- 
tensified. 


Wellcome head becomes 
chairman of “ Barts ” 

Mr. Michael Perrin, chairman of the 
Wellcome Foundation Ltd., has been 
appointed chairman of St. Bartholo- 
mew’s Hospital, London. Born in Canada 
in 1905, son of the then Bishop of British 
Columbia, Mr. Perrin was educated at 
Winchester and New College, Oxford, 
where he won a scholarship and took a 
degree in chemistry. He later went 
to Toronto University and carried out 
research work in physics for his M.A. 
degree. 

He joined I.C.I. in 1929 and became 
a leading member of the I.C.I. research 
team which discovered and developed 
polythene. 

In 1941 Mr. Perrin was seconded to 
the D.S.I.R. as assistant director of 
Tube Alloys, the cover name given to the 
organisation responsible for Britain’s 
part in the wartime development of 
the atom bomb. In 1951 he returned to 
I.C.I. as research adviser to the com- 
pany, and two years later accepted the 
Chairmanship of the Wellcome Founda- 
tion Limited. 
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Anemia drug withdrawn 

A paper in the British Medical Journal 
stating that cancer might be caused by 
Imferon has led the manufacturers, 
Benger Laboratories Ltd., to suspend 
the sale of this drug. In a statement, 
Bengers say that the B.M.7. article 
was based exclusively on mouse and 
rat experiments. There was no evidence 
that Jmferon could cause cancer in man. 
The drug has been in use for seven years 
and it is estimated that more than one 
million patients have received it without 
untoward effects. Nevertheless, Bengers 
are withdrawing the drug and having 
it independently re-examined. 

Imferon is a solution of an iron-dextran 
complex, each ml. providing 50 mg. of 
elemental iron. It is prescribed for iron- 
deficiency anemia. 


Boots cut working hours 

A 40-hour week for all workers in 
factories and warehouses was introduced 
by Boots Pure Drug Co. Ltd. on Monday, 
April 4. About 5,500 workers are affected 
in Nottingham, London, Heywood and 
Airdrie. Most of these are now working 
423 hours. All will receive the same rate 
of pay for a shorter working week. 


May and Baker Ltd. have reduced the 
standard working week for their factory 
staff from 44 hours to 42 hours. 


Vaccine tax exempt 

A treasury order, which became 
operative on March 18, exempts from 
purchase tax oral vaccine for the pro- 
tection of cattle against husk. 


Prescribing handbook 

A comprehensive handbook on pre- 
scribing is being issued to all G.P.s and 
other doctors in the N.H.S. It has been 
prepared after consultation with the 
British Medical Association and im- 
plements a recommendation of the 
Hinchliffe committee on the cost of 
prescribing. 

The first section of the handbook gives 
general information about the provisions 
relating to prescribing in the Health 
Service. 

The second section includes a booklet 
giving the cost of B.N.F. preparations 
and of a number of commonly used 
proprietary preparations. 

The third section containing extracts 
from the Drug Tariff will be revised 
annually. 

In the fourth section is included the 
Report on the Definition of Drugs by the 
Standing Joint Committee on _ the 
Classification of Proprietary Preparations. 

In the fifth section is the List of 
Proprietary Medicines Advertised direct 
to the Public. 

The seventh section consists of extracts 
from past editions of ‘‘ Prescribers’ 
Notes ”’ selected as being of lasting 
interest and importance. 
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Cc. D. W. Stafford, m.p.s., has been 
elected to the Board of Beecham Group 
Ltd. He has also been elected chairman 
of Beecham Research Laboratories Ltd. 
This position was previously held by 
H. G. Lazell, the Group chairman. 


Field-Marshal Sir William Slim, 
formerly Governor-General of Australia, 
has been appointed a non-executive 
director of I.C.1. 


Lentheric Ltd., perfume and cosmetic 
manufacturers, have appointed Eric R. 
Greenstreet to their board after 10 
years’ service as sales manager. 


Sir Frederic Hooper has retired 
from the board of Ilford Ltd., because 
of increasing responsibilities elsewhere. 
Two new directors are: F. O'S. W. 
Hutchinson, secretary of the company, 
who joined as assistant secretary in 
1949; and G. A. Jones, who joined the 
company in 1955 as assistant to the 
managing director. 


R. G. Mason, 38.sc., A.R.1.Cc., has been 
appointed a director of A. Boake, 
Roberts and Co. Ltd. He was chief 
process development chemist for a 
number of years before taking up his 
present post of general works manager. 
He has been with the company since 


1938. 


A. E. Frost has succeeded J. H. 
Cotton as |.C.I. treasurer. Mr. Cotton, 
who retired on March 31, was with I.C.I. 
for 32 years. 

Mr. Frost is 46. He has been deputy 
treasurer since April 1957. He _ has 
been in the treasurer’s department 
since he joined the company in 1949 
from the Inland Revenue. A barrister- 
at-law, he was called to the Bar at the 
Middle Temple. Mr. Cotton served in 
the 1914-18 war before going up to St. 
John’s, Oxford. He joined I.C.I. after 
six years in the Inland Revenue. He 
is married, with one son who is an 
engineer at I.C.I.’s Plastics Division. 


Samuel Howard, who, as reported 
by us last month, has been appointed 
chairman of I.C.I. Pharmaceuticals 
Division, is a native of Middleton, 
Lancashire. He joined the British Dye- 
stuffs Corporation at Hexagon House— 
now the headquarters of I.C.1. Dyestuffs 
Division—in 1922. During the next four 
years he qualified as a chemist and 
gained his Associateship of the Manches- 
ter College of Technology. After 1933 
his career was mainly in the sales organi- 
sation, and he was appointed successively 
Division home sales manager and direc- 
tor in charge of home sales. In 1956 he 
became joint managing director of the 
Dyestuffs Division. 

G. W. Innes, who succeeds Mr. 


Howard as Joint managing director of 
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S. Howard 


G. W. Innes 


the Dyestuffs Division, is a graduate of 
Oxford University and joined I.C.I. 
in 1946 after serving with the Royal 
Marines in the war. In September 
1948 he became secretary of I.C.I. 
Alkali Division, and in March 1953 a 
director of that Division. He was 
appointed joint deputy regional manager 
of the Northern Sales Region in March 
1955, returned to Alkali Division as 
personnel director for a year in 1956, 
and was appointed Northern Regional 
Manager in 1957. 


Sir Alexander Fleck, k.s.£., D.sc., 
F.R.S., has been appointed President of 
the Society of Chemical Industry for 
1960-61. He will be installed during the 
annual meeting of the Society in Bristol 
in July. 


P. M. Griffiths has retired from Shell 
Chemical Co. after more than 32 years’ 
service with the Royal Dutch/Shell 
Group. In 1951 he was appointed 
manager of manufacturing operations 
department Shell Chemical Co., a post 
he held until October 1958, when he 
took up a special appointment in the 
manufacturing director’s office. 


E. S. Maurer, F...s., author of “ Per- 
fumes and their Production,” and of 
many papers and articles on perfumery, 
has been awarded honorary membership 
of the American Society of Perfumers, in 
recognition of his services to the industry. 
Mr. Maurer will receive his honour at 
the sixth annual symposium of the 
Society in New York on April 28. 
While in New York, Mr. Maurer will 
lecture upon “‘ Fragrance in the Natural 
Orders”’ to the advanced students taking 
the perfumery course at Rutgers Uni- 
versity. 


D.W.H. Waite, m.sc., A.R.1.c., has been 
appointed director and general manager 
of Pretested Products Ltd. of Rickmans- 
worth, the U.K. subsidiary of the Carter 
Products Inc. and Wallace Laboratories 
organisation of U.S.A. He has resigned 
from his appointments with Aspro- 
Nicholas Ltd. and Ivers-Lee (G.B.) Ltd. 
Mr. Waite was the first secretary of the 
Thames Valley branch of the Institute 
of Packaging. 


I. H. Chayen, assistant managin: 
director of British Glues and Chemical 
has been appointed managing directo’. 
He succeeds Harold J. Cotes wh» 
has relinquished his managing directo: - 
ship after 40 years in that office. M 
Cotes will continue as chairman. M 
Chayen joined the firm in 1932. 


Walter A. Broom, B.SC., F.R.I.C 
who on September 1, 1959, joined th 
British Schering Organisation in th 
réle of advisory pharmacologist, ha 
now been appointed development cot 
troller of the British Schering Grou 
of Companies and a director of Britis 
Schering Research Laboratories Ltc 
Mr. Broom will assist the group man 
aging director to co-ordinate an 
control technical activities in regard t 
research and development. 


Dennis J. Goch has been appointe: 
general manager to Plastic Welding 
Ltd., London, W.3, manufacturers o 
Vitherm plastic containers, drum liners 
tubes, etc. Mr. Goch was formerh 
manager of Ivers-Lee (G.B.) Ltd. 
packaging service specialists, and is < 
founder member of the Thames Valle: 
branch of the Institute of Packaging. 


P. A. Thurston has been appointec 
a technical sales representative for 
Honeywill and Stein Ltd. In the past 
10 years he has been concerned wit 
production control at various D.C.L. 
factories, where he has gained a wide 
knowledge and experience of the indus- 
trial organic chemicals offered by Honey- 
will and Stein Ltd. 


j. M. Kershaw, director of develop- 
ment and market research, has been 
appointed alternate to T. P. Berington 
on the board of Monsanto Chemicals 
Ltd. Mr. Kershaw, who joined Mon- 
santo in 1946, has been responsible for a 
number of special development projects, 
including the construction of the com- 
pany’s new factory at Fawley. Before 
his appointment as director of develop- 
ment and market research he was chief 
engineer of the company. 


Gordon Liley has been appointed to 
the board of British Lead Mills Ltd., a 
member of the Firth Cleveland Group. 
He was formerly an executive director of 
the company. 


Three promotions have been an- 
nounced by Bayer Products Ltd., 
Kingston-upon-Thames. They result 
from an internal reorganisation of sales 
and promotion activities: 

Dennis Boyles, m.p.s., becomes sales 
manager of the pharmaceutical sales 
division. 

Bernard Hardisty, m.P.s., is pro- 
moted to the position of advertising 
manager. 

Richard Price becomes public re- 
lations and publications manager. 


April, 1960—Manufacturing Chemist 
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Dr. C. A. Bunton, Reader in the 
Department of Chemistry, University 
College, London, is making a British 
Council Lecture and advisory tour of 
Chile and the Argentine. The tour was 
initiated at the request of the University 
o Buenos Aires for a British chemist 
s} ecialising in the more physical side 
o organic chemistry, particularly in the 
n echanism of reactions. In the Argen- 
tae, from March 26 to May 8, Dr. Bun- 
t-n will be attached to the Department 
ec Organic Chemistry in the University 
c Buenos Aires. He will visit Chile from 
)arch 11 to March 25. 


Adrian C. Furse-Roberts, deputy 
t easurer of Du Pont Co. (United King- 
com) Ltd. has been promoted to the 
| »sition of treasurer and secretary of the 
company. He is succeeded by Alec H. 
Farber, formerly deputy comptroller 
c- Du Pont’s British subsidiary. Mr. 
| urse-Roberts joined the company in 

57 as comptroller and two years later 
e became deputy treasurer. Mr. 
iarber, who for many years was director 
_nd secretary of a British manufacturing 
ompany, joined Du Pont in 1958, as an 
dministrative assistant. 





shell sales changes 

Shell Chemical Co. announce that as a 
esult of expanding business it has been 
ound necessary to divide the Solvents 
ind General Chemicals Sales Section in 
he Midland Sales Region, Birmingham. 

Dr. H. G. C. Bates is appointed chemi- 
cals sales manager. Solvents sales will 
remain under the management of Mr. 
D. Meadows Jones, formerly sales 
manager for both sections. 

Shell have also appointed Mr. A. G. S. 
Reid solvents and resins sales manager in 
the Southern Sales Region. He succeeds 
Mr. M. B. Creed, who is to take up a 
senior appointment. 


Polak and Schwarz appointments 

The European headquarters of Inter- 
national Flavors and Fragrances Inc. 
at Zaandam, Hollana, announced re- 
cently that Mr. J. Bos has been appointed 
managing director of Polak and Schwarz 
(Pty) Ltd. in Roodepoort, Transvaal. 

Mr. Bos was previously managing 
director of Polak and Schwarz’s In- 
donesian company at Djakarta. Mr. 
Bos, who started his career in Brussels 
as assistant to the general manager, will 
replace the late Mr. J. Wessing, who 
died on December 9. 

At the same time, Mr. P. L. C. M. 
Keet was named deputy managing direc- 
tor of Polak and Schwarz International 
N.V. at Zaandam, Holland. He is in 
charge of flavour production and sales. 

At the recent election of the American 
Chemical Society, Dr. Neil M. Macken- 
zie, nominating committee chairman, 
announced the election of Dr. Ernst T. 
Theimer as chairman-elect for 1960. 
He will serve as chairman during 1961. 
Dr. Theimer is director of research at the 


Union Beach New Jersey research 
laboratories of International Flavors and 
Fragrances. The North Jersey section, 
which has a membership of nearly 
5,800, is the second largest of the 155 
sections of the A.C.S. 


Unilever’s new chairman 

Mr. George Cole, who is due to 
succeed Lord Heyworth as chairman of 
Unilever Ltd. on April 26, joined the 
Niger Co., subsequently merged in the 
United Africa Co. Ltd., in 1923. He 
held various appointments until 1932, 
when he was appointed to take charge 
of all the United 
Africa Co.’s_pro- 
vision buying sec- 
tions. In 1936 he 
was appointed to 
report on the de- 
velopment of the 
company’s _ busi- 
ness in the Ivory 
Coast. In 1940 
Mr. Cole was in 
control of all the 
United Africa Co.’s 
businesses in British 
West African terri- 
tories, and during that year also became 
responsible for the company’s wartime 
ocean shipping organisation and trans- 
port departments: this covered the 
company’s participation in the handling 
of materials through West Africa destined 
for the North Africa Campaign. 

In 1941 he was seconded to the staff 
of the Resident Minister in West Africa 
as the commercial member at the 
supply centre. He became a director of 
the United Africa Co. in 1945 and was 
appointed joint managing director in 
1952, a position he relinquished in 
August 1955 in order to spend time 
working on the Continent for the parent 
company of Unilever. In December 1948 
he became a director of Unilever; he 
was appointed vice-chairman of Unilever 
Ltd. in May 1956. 

Mr. Cole was a member of the board 
of Taylor Woodrow (West Africa) Ltd. 
from 1947 to 1955 and the chairman of 
Palm Line Ltd. from 1952 to 1955. 

He was born in 1906 and educated 
at Raffles School. He is married and 
has two children. 








Premier Colloid Mills expand 
Premier Colloid Mills Ltd. of Walton- 
on-Thames, Surrey, have completed 
extensions to their main offices and 
laboratories. These extensions have been 
planned to centralise the assembly of 
colloid mills and mixers. Delivery 
periods have already been shortened and 
after-sales-service has been speeded up. 


Beecham depot 

The Beecham Group Ltd. are having 
a bottle distribution depot built in West 
Ferry Road, London, E.14, at an 
approximate cost of £125,000. 
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Company finance 

1.C.I.—profits up by 79°. Group 
sales in 1959 totalled £509 million, a 
10% rise over 1958. Profits before tax 
increased by 64% to over £73 million 
and net profits went up by 79%— 
£41,585,100 against £23,854,957. Or- 
dinary dividend has increased from 8%, 
to 113%; shareholders will get 2s. 3d. 
per £1 unit against ls. 7d. in 1958. 


Albright and Wilson Ltd. Profit 
after taxation for 1959 was £2,433,000 
(£1,787,000). An Ordinary interim 
dividend of 6% has been paid plus a 
133% dividend payable on April 28. 


Unilever Limited. The directors 
recommend a divided of 2s. 11.3d. 
actual per £1 of stock before deducting 
income tax (1958 2s. 1-2d.), making 
4s. 65d. per £1 of stock for the year 
ended December 31, 1959 (1958— 
4s. 2-4d.) 


Jeyes’ Sanitary Compounds Co. 
Ltd. Group profit for the year ended 
December 31 before taxation is £344,066 
(£252,907); net profit is £194,990 
(£134,681). The final dividend on 
capital, increased to £437,000 
(£300,000), is 11d. per share, less tax, 
making a total of Is. 3d., less tax, for 
the year. 


Joseph Crosfield and Sons Ltd. 
have resolved to recommend to the 
Annual General Meeting of the com- 
pany, which will be held on the April 20, 
1960, the declaration of a dividend on the 
ordinary capital, all of which is owned 
by Unilever Limited, in respect of the 
year ended December 31, 1959, of 
£1,024,807 after deducting income tax, 
which is the balance of profit for the year 
after providing for preferential dividends 
amounting to £140,396. 

The net profit for the year was 
£1,165,203 (1958-£887,793) after charg- 
ing taxation £877,037 (1958-£985,574). 


Mauritius cyclone relief 

The Pharmaceutical Society has sent 
£500 to the Société Pharmaceutique 
de I’Ile Maurice for the benefit of phar- 
macists who have suffered damage in 
the recent cyclone which devastated 
Mauritius. 


Geigy give £23,000 for rheumatism 
research 

A grant of £23,000, which will partly 
be used to help research workers in the 
Commonwealth, has been received by 
the Empire Rheumatism Council from 
the Geigy Pharmaceutical Co. Ltd. 

An official of the Empire Rheuma- 
tism Council stated: ‘* This is a renewal 
of a grant from Geigy Pharmaceuticals 
and will be spread over the next seven 
years to provide travelling Fellowships 
for selected research workers.” 
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Rauwolfia freed from duty 

The Board of Trade, which has been 
considering an application for the per- 
manent exemption of rauwolfia root 
and root bark from import duty, have 
decided to grant exemption from duty in 
respect of the root and root bark of 
Rauwolfia vomitoria only. The permanent 
removal of the duty on this species has 
been made effective under the provisions 
of the Import Duties (General) (No. 2) 
Order, 1960, S.I. 381. 


Standard for tartrazine 

B.S.3211:1960, is the first of the Bri- 
tish Standard specifications for colouring 
matters permitted for use in foods by the 
Colouring Matter in Food Regulations, 
1957. It has been prepared, at the 
request of the Ministry of Agriculture, 
Fisheries and Food, by a technical com- 
mittee representative of dye manufac- 
turers, food manufacturers, research 
associations, Government departments, 
and scientific and professional organisa- 
tions. 

In preparing this standard the com- 
mittee has had regard to the degree of 
purity obtainable commercially by good 
manufacturing practice, and also to the 
needs of users and the requirements of 
overseas standards. None of the limits 
for impurities is less stringent than in 
the 1955 American specification for 
F.D. & C. Yellow No. 5 (tartrazine), 
and more stringent limits have been set 
where thought practicable in the light 
of current British manufacture. Tartra- 
zine complying with this British Standard 
should therefore find acceptance in 
international trade. 

The specification lays down limits 
for matter volatile at 135°C., matter 
insoluble in water, di-isopropyl ether 
extract, subsidiary dyes, phenylhydra- 
zine-p-sulphonic acid, chloride and sul- 
phate, dye content, copper, arsenic lead, 
and heavy metals (as sulphides). 

Copies of this Standard may be 
obtained from the British Standards 
Institution, 2 Park Street, London, W.1. 
Price 3s. (Postage will be charged extra 
to non-subscribers. ) 


Export rules amended 

A number of chemicals and allied 
products are affected by certain changes 
in export licensing which came into 
force on March 14, e.g. control is re- 
moved from inter alia cobalt compounds, 
diphenylamine, petroleum-based _hy- 
draulic fluids and machines capable of 
milling aircraft spars. 

Control is imposed, to destinations 
other than in the Commonwealth, the 
Irish Republic or the U.S.A., on inter alia 
thermal detecting cells, containers for 
liquid fluorine and on metal tubes 
covered with  polytetrafluoroethylene 
or polychlorotrifluoroethylene. 

Liability to export licensing is rede- 
fined in the case of boron compounds 
and mixtures, hydrazine and hydrazine 
hydrate. 
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Technical Press 
Review—April 


Automation Progress. — In- 
dustrial Applications of pH Control; 
Information Searching by Computer; 
How to use Multiple Disc Magnetic 
Clutches; Attitudes to Automation in 
Britain and the U.S.A.; Pneumatics. 

Chemical and Process En- 
gineering. — Introduction to 
Materials of Construction for Chemi- 
cal Plant; Thermocouples in Industry 
(Special Feature); Gravity Concen- 
tration and Magnetic Separation of 
Minerals; Particle Size Determina- 
tion; Nuclear Fuel Elements in 
France. 

Food Manufacture. Brown & 
Polson Ltd Factory Visit; Hygiene in 
the Food Factory; Fruit and Vege- 
table Canning and Quick Freezing; 
Hygiene and Detergents in the Food 
Factory; World Food Supplies—2. 

Fibres and Plastics. Cyano- 
ethylation of Cotton; Backings for 
Tufted Carpets; Use of Synthetic 
Fibres in Paper Manufacture; Fibre 
Blending on the Cotton System; 
Melt-Roller Coating of Fibres; Moth- 
proofing Textiles; Review of Plastics 
Moulding Plant; Fibreglass-Poly- 
ester—Some Recent Developments. 

Dairy Engineering. — The 
Strength of Bottles; English Cheeses 
in a New Form—2; Milk in Amber 
Bottles; Plastics for Milk Packaging; 
Bottle Washing and Sterilising Pro- 











blems—1; Practical Cleaning Rou- 
tines for the Dairy—3. 
Petroleum. — Performance of 


Aluminium in Refineries ; The Tanker 
Anode: Safety Considerations in 
Design; Wrapping Tapes for Pipe 
Protection; Cleaning Refinery Equip- 
ment in Situ; Oilfield Development— 
6; Corrosion Problems at Lacq Sour 
Gas Field; Italian Petroleum Indus- 
try and the Common Market. 

World Crops.—Special Feature— 
Irrigation; Inland Waterways _ in 
the U.S.S.R.; Rice Irrigation in 
California; Water for Irrigation in 
the Po Valley; Machines for Crop 
Production under _Irrigation—2; 
Manuring of Crops in the Far East—3. 

Corrosion Technology. 
Cathodic Protection of Steel; Catho- 
dic Protection—Design for Pipelines; 
Inhibitors for Aluminium in Acid 
Solutions; Basic Requirements of 
Corrosion Control; Hot Dip Metallic 
Coatings. 

Paint Manufacture. — Instru- 
mentation in the Paint Industry; 
Paint Control Testing; Advanced 
Paint Chemistry—8; Segregated Pil- 
chard Oils—2; Styrenated Epoxide 
Esters. 

For specimen copies and subscription forms 
apply to the Circulation Manager, Leonard 
Hill House, Eden Street, London, N.W.1. 











More approved names for drugs 

A further list of approved names his 
been issued by the British Pharmaco- 
pecia Commission, 44 Hallam Stree’, 
London, W.1, to whom all enquiri s 
regarding them should be addressed. 


Approved name Other nan 


BAMETHAN 
2-n-Butylamino-1-p-hydroxyphenylethanol 
Vasculit is the sulphate 

BENDROFLUAZIDE 
3 - Benzyl - 3: 4 - dihydro - 7 - ey par -6 

ane - benzo - 1: 2:4 - thiadiazir 
: I-dioxide 


pat 3 

CARBOLONIUM BROMIDE 
Hexamethylenebis(carbamoylcholine bromide) 
Imbretil 

CARISOPRODOL 
2 - Carbamoyloxymethyl - 2 - .V - isopropylcarba 


moyloxypentane 
CETYLPYRIDINIUM CHLORIDE 
1- ee chloride 


Ceepr 
as CLANDE LATE 
:3:5-T ~~ wees mandelate 
lc nol 
cy CL OPHOSPH AMIDE 
- [Di - (2 - chloroethyl)amino] - | - oxa - 3 - aza 
" 2phosphacyelohexane 2-oxide 
Endoxan; Cytoxan 
*DEXTROPROPOXYPHENE 
a - (+) - 4- Dimethylamino - | : 2 - diphenyl - 3 
methyl-2-propionyloxybutane 
Darvon is the hydrochloride; Doloxene is the 
hydrochloride 
DIMETHOXANATE 
2 - (2- Dimethylaminoethoxy)ethyl phenothiazine - 
10-carboxylate 
DIPHENADIONE 
2-Diphenylacetylindane-1 : 3-dione 
Didandin; Dipaxin; Oragulant 
DIPHENOXYLATE 
Ethyl | - (3 - cyano - 3 : 3 - diphenylpropyl) - 4 - 
phenyl-piperidine-4-carboxylate 
DISULPHAMIDE 
5-Chloro-2 : 4-disulphamoyltoluene 


Disamide 
HEPT-~ ‘ABARBI TONE 
5-Ethyl-5-cyclohept-1’-enylbarbituric acid 
Medomin 
NIALAMIDE 
N - (2 - Benzylcarbamoylethyl) - VV’ - tsonicotinoy - 
: hydrazine 


Niamid 
PHENAZOCINE 
2’ - Hydroxy - 5 : 9 - dimethyl - 2 - phenethy]! - 6 ; 7- 
benzomorphan 
PHENPROCOU MON 
4-Hydroxy-3-(1-phenylpropyl)coumarin 
Marcoumar 
SALAZOSULPHADIMIDINE 
4’ - (4: 6- Dimethylpyrimid - 2 - ylsulphamoy]) - 4- 
hydroxy-azobenzene-3-carboxylic aci 
Azudimidine 
SULPHAPHENAZOLE 
5 - p - Aminobenzenesulphonamido - 1 - phenyl - 
pyrazole 
Orisulf 
TET R: AHY DROZOLINE 
2-(1: 2:3: 4- Tetrahydro - | - naphthyl)imida - 
zoline 
Tyzanol is the hydrochloride 
TRIMUSTINE 
Tri-(2-chloroethyl) amine 
Trillekarmin 


* Replaces the Approved Name Propoxyphene for 
a ~ (+) - 4- Dimethylamino - | : 2 - diphenyl - 3 - 
methyl-2-propionyloxybutane. 








Back issues of 
* Manufacturing Chemist ” 

A number of issues of MANUFACTURING 
Cuemist published between May 1947 
and March 1951 have become available. 
These are in very good condition and 
should interest readers wishing to make 
up back volumes. For further informa- 
tion, please write to The Editor, 
Leonard Hill House, Eden Street, N.W.1. 





Agency appointment 

** Exsud,’’ South American Minerals 
and Products Co. Ltd., have been 
appointed sole distributors in Great 
Britain for mercury bichloride by 
Kemikalija of Zagreb. 


April, 1960—-Manufacturing Chemist 
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Poisons list change 
Pending consideration by the Poisons 
Beard of representations that have been 
received, the changes in the Poisons List 
and Poisons Rules announced in the 
Home Office notice of February 10, 
1°60 (see MANUFACTURING CHEMIST, 
March 1960, 132), will be modified as 
fo lows: 
1. Guaiphenesin and nialamide will 
not be added to the Poisons List. 
2. No change will be made in the 
existing form of control of the 
active principles of pituitary gland 
and suprarenal gland. 


[ istillation: Brighton symposium 

The 24th meeting of the European 
F-deration of Chemical Engineering 
vill consist of an International Sym- 
r sium on Distillation at Brighton on 
diay 4, 5 and 6. The 29 papers to be 
resented include papers from France, 
( ermany, Holland, India, Italy, Swit- 
z-rland, U.S.A. and U.S.S.R. 

The opening Address will be given by 
‘ir Alexander Fleck, F.R.s. 

Chairmen of symposium sessions in- 
clude Prof. Dr. Ir. P. M. Heertjes 

Technische Hoogeschool, Delft, Hol- 
ind), Prof. M. Letort (Centre d’Etudes 
}techerches des Charbonnages’ de 
l'rance), Prof. Warren K. Lewis (Mas- 
sachusetts Institute of Technology, 
U.S.A.), Mr. E. W. Greensmith (chair- 
ian, Chemical Engineering Group, 
society of Chemical Industry), and Mr. 
W. K. Hutchison (President, The 
nstitution of Chemical Engineers). 

A large attendance of leading chemi- 
cal engineers from Western Europe and 
other countries is anticipated. 

The complete programme and regi- 
stration forms can be obtained from the 
Institution of Chemical Engineers, 16 
Belgrave Square, London, S.W.1. 


Packaging machinery sales 

Baker Perkins Ltd. and The Forgrove 
Machinery Co. Ltd. announce that 
responsibility for sales of wrapping and 
packaging machinery to all non-food 
trades within the British Isles is now 
transferred to Forgrove, whose head- 
quarters are at Dewsbury Road, Leeds 
if 

This transfer of responsibility applies 
not only to the extensive range of equip- 
ment manufactured by Forgrove, but 
also to the wrapping and packaging 
machinery for which the Baker Perkins 
Group has the agency in the British 
Isles, including equipment manufac- 
tured in the U.S.A. by the Package 
Machinery Co. and R. A. Jones and 
Co. Inc. and in Germany by Hofliger 
and Karg. 

Wrapping and packaging machinery 
for the food trades, within the British 
Isles, will continue to be handled from 
Peterborough by Baker Perkins Ltd. 
and for both food and non-food trades 
outside the British Isles by Baker Perkins 
(Exports) Ltd., of London. 


Dr. C. K. Reheem, 
left, representing 
the High Commis- 
sioner for Pakistan, 
visited the Dagen- 
ham factory of May 
and Baker on 
March 8, the day 
that an agreement 
between the firm 
and the Pakistan 
Industrial Develop- 
ment Corporation 
was signed in 
Dacca. Under this 
agreement a phar- 
maceutical indus- 
try will be estab- 
lished in Pakistan 
(see editorial com- 
ment in this issue). 


Cosmetic chemists’ meetings 

The Society of Cosmetic Chemists 
proposes to hold a one-day symposium 
at the Royal Society of Arts, London, 
on August 25. 

The German Society of Cosmetic 
Chemists will hold a congress in Munich 
from August 31 to September 3. This 
will be the first congress sponsored by 
the International Federation of Societies 
of Cosmetic Chemists. 

Timber importers buy music hall 

Due to expansion of business, C. F. 
Anderson and Son Ltd., timber and 
wallboard importers, have bought Col- 
lins’ Music Hall, London. 

Established in 1863, they now have 
branches in Mitcham and Southgate; 
the head office and timber yard in 
Essex Road border Collins’ Music Hall. 
A fire, which broke out on September 
13, 1958, causing extensive damage, 
resulted in the final closing of one of 
London’s oldest music halls. 

With the approval of the L.C.C. the 
newly acquired premises will become a 
timber store and it is probable that the 
remainder will be fitted as offices. The 
fact that the hall holds almost 1,000 
people is an indication of the size. 








Whitener for paper 

A new fluorescent whitening agent, 
Fluolite MP Liquid—designed particu- 
larly for use in the paper industry—has 
just been put on the market by the 
Dyestuffs Division of I.C.I. The com- 
pany’s interest in optical bleaching 
agents is of long standing, and their 
products, Fluolite C, and, more recently, 
Fluolite RP, are already used by paper- 
makers. 

The quality of the whitening effect 
produced by Fluolite MP liquid, 
although generally similar to that given 
by Fluolite C when used at low concen- 
trations, is markedly superior when 
higher concentrations (of the order of 
4 lb. per ton of pulp) are required. Its 
convenient liquid form presents advan- 
tages in terms of handling and pro- 
ductivity. 
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Standard for test tubes and 
boiling tubes 

A new publication (B.S.3218:1960) 
specifies a range of thirteen sizes of test 
tubes and boiling tubes suitable for 
general laboratory use and made of 
either soda lime or borosilicate glass. 
While in the past a much larger number 
of sizes has been available, some of 
which may continue to be supplied 
for special purposes, the range covered 
by B.S. 3218 is expected to provide all 
those sizes required for ordinary labora- 
tory purposes and to simplify supply and 
storage. 

Copies of this Standard may be ob- 
tained from the British Standards 
Institution, 2 Park Street, London, W.1. 
Price 3s. net. 


Gardeners are offered grass killer 

Dowpon grass killer is now being 
marketed by Dow Agrochemicals Ltd., 
in 4-oz. packs for the gardener. The 
contents are sufficient to clear grass 
weeds—including couch grass or twitch 
—from 80 to 100 sq. yd. of land. The 
active chemical is the sodium salt of 
Dalapon. The powder is dissolved in 
water and sprayed on to growing grass 
from a watering can. 

The chemical is said to be non-toxic 
to man, animals, game or fish. It can 
inhibit seed germination, so treated land 
should not be sown with sensitive crops 
for at least 40 days. 

The new pack retails at 7s. 6d. 

New British Standard 

British Standard for halogens and 
sulphur combustion train (micro-Grote) 
(B.S. 1428: Pt. A4: 1960). This revised 
publication reflects the following changes 
to the 1953 edition: a small electric 
heater is included as an alternative to 
the Bunsen burner, a U-tube is specified 
instead of a gas washing bottle, and 
protective sheaths of nickel sheet instead 
of wire gauzes. 

Copies of this Standard may be 
obtained from the British Standards 
Institution, 2 Park Street, London, W.1. 
Price 4s. net. 
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SOVIET UNION 
Targets for drug industry 

An extra 1,800 million roubles are to 
be used during 1961-65 to increase the 
production of pharmaceuticals and 
medical supplies in the Soviet Union. 
New plants, research institutes and 
pharmaceutical warehouses will be con- 
structed. Between 1960 and 1965 6,500 
chemists’ shops will be opened. 

The intention is to increase the pro- 
duction of prepared medicines in order 
to reduce dispensing work in chemists’ 
shops. According to Soviet News the 
programme aims to increase the pro- 
duction of penicillin by 380%, strepto- 
mycin by 450°, and “ levomycetine ” 
by 600°,. Output of tetracycline anti- 
biotics is to be increased 13-fold. Output 
of adrenotropic hormones is to be raised 
by 470%, analgin by 200%, caffeine 
by 600%, novocaine by 230%, and sul- 
phadimezine by 460°%,. 


AUSTRALIA 
No more free drugs 

Owing to rising costs, the free medi- 
cine scheme which has been in operation 
since the end of the war has been aban- 
doned. Under new regulations, there 
will be no free prescriptions except for 
pensioners. Instead of the free scheme, 
patients will pay 5s. for each prescrip- 
tion, but if the cost is under 5s. the 
patient will pay only the appropriate 
charge. Five shilling prescriptions will 
be issued only for essential drugs speci- 
fied in a government list which will be 
periodically revised. Patients will have 
to pay the normal price for unlisted 
drugs. 

The Federal Minister for Health, Dr. 
Cameron, said that the new scheme was 
an economical method of extending to 
the community as a whole the hitherto 
limited application of pharmaceutical 
benefits. The introduction of a fee 
increased the list of subsidised medicines. 


Kodak’s new film factory 

First stage of Kodak’s £6-5m. develop- 
ment plan in Australia has been reached 
with the completion of a six-building 
film manufacturing factory, employing 
300 people, in East Coburg, Melbourne. 

Established for over 50 years in 
Abbotsford, Victoria, Kodak (Austral- 
asia) will transfer all operations to the 
55-acre site in Melbourne which will 
eventually comprise 22 buildings with 
a staff of more than 2,000. 

The new film-manufacturing unit 
consists of a 25,000 sq. ft. powerhouse 
and separate divisions for sensitised 
emulsion mixing and coating, film testing 
and film finishing. The emulsion building 
is almost completely windowless to keep 
working areas in complete or near 
darkness. 

The plant’s air-conditioning and film- 
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drying system is fed by centrifugal com- 
pressors, each capable of producing 500 
tons of ice a day and providing 2,000 
gallons of chilled water per min. A 
brine cooling plant, using ethylene 
glycol, supplies below freezing tempera- 
tures for cool storage and emulsion 
chillings. 

As a precautionary measure against 
introduction of foreign bodies, air vents 
in distilled water tanks are screened by 
ultra-violet rays, and air used in some 
of the drying processes is filtered several 
times. 

Total water consumption of the new 
unit is 20,000 gal. an hr., with a 100,000 
gal. storage tank acting as a reserve. 


New College of Pharmacy 

The new Victorian War Memorial 
College of Pharmacy was opened on 
March 29. The Pharmaceutical Society 
of Great Britain has sent a letter to the 
Pharmaceutical Society of Victoria to 
mark the occasion. 


Alkali works extension 


Imperial Chemical Industries of Aus- 
tralia and New Zealand Ltd. is to extend 
its alkali works at Osborne, Adelaide, at 
a cost of £1,300,000. Plant will be 
installed in stages and the total plan will 
be completed in about two years. The 
total then invested by this company in 
alkali production will be £10 million. 
Enlarged plant will permit soda ash out- 
put to be increased by 30%. 


L.C.L. sales record 

I.C.I. of Australia and New Zealand 
Ltd. lifted group sales from £56,572,000 
to £59,853,000 in a record year to 
September 30 last. Consolidated net 
profit reached a peak of £3,255,099 
compared with £3,149,326, and ordin- 
ary dividend has been increased from 
9 to 10%. Group assets are up from 
£52,800,000 to £57 million. Half these 
assets—£28,700,000—are current, and 
current liabilities stand at £12,800,000. 


Drug imports down 

Imports of drugs and medical pre- 
parations into Australia in the financial 
year to June 30 last were valued 
at £10,814,823 compared with the 
£11,050,988 of the previous 12 months. 
Individual values (with those for the 
previous year in parentheses) were: 
Aureomycin, £68,225 (£148,719); nar- 
cotic drugs, £322,916 (£269,856); in- 
sulin, £173,977 (£152,634); liver ex- 
tracts, £42,759 (£51,066); penicillin, 
£550,151 (£280,676) ; strychnine and its 
salts, £3,530 (£5,540); Terramycin, 
£307,210 (£650,769); vitamins and 
vitamin preparations, £579,319 
(£616,883); and other preparations, 
£8,766,736 (£8,874,845). 
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KENYA 
Royal Technical College 

Among the people seen by Mr. \/. 
Leonard Hill on his tour of Kenya wis 
the Librarian at the Royal Technic al 
College of East Africa in Nairobi, M'> 
D. A. P. Kemp, B.A., F.L.A., who e :- 
pressed great interest in the Leona d 
Hill journals. 

The Royal Technical College of Ez t 
Africa is a large modern and attractiv « 
building. It is about to be turned into 4 
University College and plans are we | 
ahead to make it a university. M. 
Kemp aims to have a large centr | 
library and a technical informatio ; 
centre. He believes that although goo | 
work has already been done very muc 
more is needed. 


MALAYA 

Glaxo plant opened 

Glaxo Laboratories (Malaya) Lt 
have opened a new factory for producin 
pharmaceuticals, antibiotics and speciz 
foods. Other products may be adde 
later. The factory employs 80 worke: 
and cost two million Malayan dollars. 


BRAZIL 

Antimalarial salt 

Cooking salt medicated with anti 
malarial drugs is being used by the popu 
lation in the Amazon basin in the same 
way that iodine is added to salt in 
regions where goitre is endemic. Th: 
idea was conceived by a_ Braziliai 
malaria specialist, Dr. Mario Pinotti 
Excellent results were achieved in the 
experimental area where 900 peopl 
received the salt for 40 days. This 
encouraged the World Health Organisa- 
tion to undertake further laboratory 
research. Meanwhile antimalarial salt 
is now being used in New Guinea. 


GERMANY 
East German drugs 

More than 450 pharmaceutical pre- 
parations for human and veterinary use 
as well as about 80 exhibits of fine 
chemicals were shown at the Leipzig 
Spring Fair by Volkseigene Betriebe 
(nationalised factories). 

VEB Arzneimittelwerk Dresdenshowed 
a new form of digitalis injection. VEB 
Berlin-Chemie showed Antidipsin, a 
sulphanomide analogue for the treatment 
of diabetes and two preparations for 
testing the liver, Bromosulfan and 
Empykratin. 

VEB Pharmazeutisches Werk Halle 
Saale showed a compatible radish fer- 
ment preparation called Retisan in 
dragee form. Prednisolone ointment 
was shown by VEB Jenapharm, Jena; 
it is intended for all dermatological 
conditions in which dehydro-cortisone 
is prescribed. The Jena factory also 
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showed a_ water-soluble vitamin D, 
njection called Dekristol-Hydrosol and 
ihe wide spectrum antibiotic oxyte- 
‘racycline hydrochloride. VEB Serum- 
verk, Bernburg, showed Eisendextran 
ind a fructose syrup for liver therapy. 

VEB Ysat Birger, Wernigerode, 
showed three preparations: Condolyn, a 
mitotic toxin, Hyprin for combating 
nigraine, and Convalpur “ Birger,” a 
yure glucoside preparation. 


HUNGARY 
Increased drug production 
Total value of drug production in 
Hungary last year was 1,550 million 
forints—about £47 million—compared 
with only 92 million forints in 1949, says 
the newspaper Magyar Nem zet. 


SOUTH AFRICA 

Diabinese trial 

A pill instead of daily injections is the 
hope held out for many diabetic patients 
in South Africa as a result of a detailed 
study carried out by the diabetic clinic 
of the King Edward VIII Hospital in 
Durban over the past 10 months. The 
specialist in charge speaks of most en- 
couraging results. The clinic used a new 
American drug Diabinese in its study. Of 
207 patients treated during the period, 
the drug was a success in 202. All the 
patients were Natal Indians and the 
doctor notes: In Indians the disease is 
often resistant to treatment and complica- 
tions develop with dramatic speed. Most 
patientsare illiterate and very poor. Many 
find it difficult to understand treatment 
instructions and they can seldom afford 
to follow a special diet. Another unusual 
feature of diabetes in Natal Indians is 
that there is probably no racial group so 
liable to the disease. 


More chemists and druggists 

At the end of December last year there 
were 2,847 chemists and druggists 
registered in South Africa, according to 
the report of the Registrar of the South 
African Pharmacy Board which was laid 
before the Board in Cape Town. The 
Registrar told the Board that this was 
124 higher than on the same date in 
1958. At the end of last year there 
were 520 companies registered as carry- 
ing on business as chemists and drug- 
gists, and they had 514 registered 
managing directors. The number of 
companies had increased by 56 from 
1958 and the numbers of managing 
directors by 57. 


Drug factory planned 

The Heller Organisation, which con- 
trols South African Druggists Ltd., is 
considering building a new large factory 
in Salisbury, Southern Rhodesia, to 
cater for the pharmaceutical needs of 
the Federation of Rhodesia and Nyasa- 
land. Considerable quantities of phar- 
maceutical needs are imported into the 
Federation. 
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Drug cost enquiry 

The president of the Pharmaceutical 
Society of South Africa, Mr. V. Right- 
house, said in Cape Town that the cost 
of medicine was not as high as everyone 
made out. Referring to the recently- 
appointed commission of enquiry into the 
high costs of medical services and medi- 
cines, he said, for instance, the cost of 
pneumonia was infinitesimal compared 
with the cost in 1929. The cost of peni- 
cillin had come down from 45s. for 
100,000 units some years ago to 8d. for 
100,000 units to-day. He was a “bit 
hurt’ that the Government had not 
appointed a single chemist and druggist 
to the commission. “I think they should 
have left doctors out of the commission 
as well.’’ No member of the society had 
any fear about the outcome of the 
enquiry, as pharmacists were still operat- 
ing on the price list of six years ago. 
“We in the Society welcome the en- 
quiry and hope they will bring their 
verdict in our favour as soon as possible.” 


Veterinary vaccine 

South African scientists have deve- 
loped a safe and effective vaccine against 
lumpy skin disease, probably one of the 
worst of the cattle scourges of Southern 
Africa. This achievement was an- 
nounced in the House of Assembly by 
the Minister of Agricultural Technical 
Services, who said that the vaccine 
would be distributed immediately by the 
Division of Veterinary Services, Onder- 
stepoort, in the usual way. 

It has been tested on an extensive 
scale and the experts regard it as safe 
and effective. Since its first occurrence 
in the Union 15 years ago, lumpy skin 
disease—a virus infection—has cost the 
country millions of pounds. 


Flavoured aspirin 

No action will be taken by the South 
African Pharmacy Board against the 
manufacture of flavoured aspirin tablets. 
This decision was taken after the Board 
had considered a complaint that these 
tablets were a danger to children. An 
official of the Board said: ‘‘ The Board 
decided that the onus rested on parents 
to see that such tablets were kept out of 
the reach of their children.” 


EGYPT 


Russians to set up 
pharmaceutical plant 

The Soviet Union is to give technical 
assistance to the United Arab Republic 
in building a plant making antibiotics 
and another for producing pharma- 
ceuticals. The technical designs are 
being prepared in Moscow. 

Soviet News reports that in accordance 
with a contract concluded between the 
Soviet Tekhnoexport foreign trade agency 
and the organisation responsible for the 
carrying out of the five-year plan for the 
industrial development of the Egyptian 
region of the United Arab Republic, the 
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Soviet Union will provide equipment 
and materials for both plants and will 
ensure technical supervision over the 
construction work. 

Fifty per cent. of the orders have 
already been placed with Soviet enter- 
prises and deliveries of equipment to 
the United Arab Republic will begin 
in the second half of this year. 

The building of these plants, which 
are to be erected in the Abu Zabal dis- 
trict, 25 miles from Cairo, will mark 
the inception of the medical industry of 
the United Arab Republic. 

Soviet specialists will make experi- 
ments in preparing nutritive media for 
antibiotics from Egyptian raw materials. 

Sixty-six specialists from the United 
Arab Republic will go to the Soviet 
Union for a six months’ period of special 
training. 


UNITED STATES 
Colgate acquisition 
The Colgate-Palmolive Co. has 
acquired the S. M. Edison Chemical Co. 
Inc. of Chicago by an exchange of stock. 
Edison’s principal product is Der- 
massage, a non-alcoholic, medicated 
body lotion widely used in hospitals and 
also sold to the public through retail 
drug outlets. The company also manu- 
factures surgical instrument cleansers 
and other speciality products. 


Phosphorus plant 

The Hooker Chemical Corporation 
will spend $6,373,000 on a third phos- 
phorus furnace to reduce phosphate 
rock at the Columbia, Tennessee, plant 
of their Phosphorus Division. The ex- 
penditure will also cover the addition 
of one extra large kiln and improvement 
of the materials handling system. The 
construction work should be completed 
during the third quarter of 1961. 

The new electric furnace will add 
20,000 tons p.a. of elemental phos- 
phorus capacity to Hooker’s present 
capacity of 45,000 tons p.a. at Columbia 
and 6,000 tons per year at Niagara 
Falls. 


Glycerine output record 

United States glycerine producers 
established an all-time production peak 
with a record 265 million lb. during 
1959. 

In his annual report to the Glycerine 
Producers’ Association, E. Scott Pattison, 
Association Manager, stated that con- 
sumption also set new records at 260 
million pounds. 

Pattison noted that despite a reported 
drop in soap production during 1959, a 
corresponding increase in fatty acid and 
fatty alcohol production raised the total 
output of refined glycerine above the 
58 figures to some 130 million lb.— 
including distillation of imported crude. 
Glycerine produced from propylene 
accounted for the rest—the highest pro- 
duction level yet attained from this 
source. 
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New Products 


Additive for lime soap dispersion 
Marchon Products Ltd. have intro- 
duced Empilan KM9, an additive for 
toilet and laundry soaps and soap pow- 
ders, which they claim will disperse lime 
soap scum formed in hard water. It 
is a pale cream waxy solid of soap-like 
consistency, compatible with all types 
of soap and stable under all normal 
conditions. It can be incorporated in the 
usual course of manufacture on all 
standard soap making equipment. 


Oral decongestant 

Burroughs Wellcome and _ Co. 
announce a new oral decongestant, 
Actifed tabiets. Each tablet contains 


2-5 mg. triprolidine hydrochloride 
(Actidil) and 60 mg. pseudoephedrine 
hydrochloride. 


Actifed is indicated for the relief of 
congestion associated with allergic and 
non-specific respiratory disorders as well 
as that of the common cold. The aver- 
age dose is one tablet twice a day, in- 
creased to three times a day if necessary. 
It is supplied in bottles of 25 and 100 
tablets. (Price 7s. 6d. and 28s. 6d., 
respectively, subject to P.T.) 


Systemic nitrofuran 

Altafur is a systemic nitrofuran intro- 
duced into this country by Smith Kline 
and French Laboratories Ltd., and now 
undergoing clinical trials. It is claimed 
to be effective against many antibiotic- 
resistant staphylococci and is recom- 
mended for surgical soft tissue infections, 
staphyloccal infections in children and 
upper respiratory infections. It is said to 
be rapidly absorbed from the intestinal 
tract, appears in the blood, bile and 
urine, and crosses the blood-brain 
barrier. 

The generic name of Altafur is fural- 
tadone. It is 3-(5-nitro-2-furfurylidene- 
amino) - 5 - (4 - morpholinomethyl) - 2 - 
oxazolidone. The average adult dose 
is one 250 mg. tablet four times daily. 
The drug is available as a green, 
quadrisected 250 mg. tablet in packs of 
20 and 200. 


Anabolic agent 

Ciba Laboratories Ltd. have intro- 
duced Dianabol, an orally active, non- 
virilising anabolic agent which restores 
protein and calcium balance. Dianabol 
is recommended in the treatment of low 
backache associated with post-meno- 
pausal and senile decalcification, osteo- 
porosis, cachexia of malignant and 
wasting diseases, long-term surgery, 
developmental and growth disorders 
in infants and older children, renal 
failure, burns, and in aiding recovery 
from chronic severe debilitating disease, 
particularly infections. 

Basic dosage is 3 to 4 tablets, each con- 
taining 5 mg. methandrostenolone. 
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Dianabol sells at 11s. 4d. for 25 tablets, 
44s. for 100, 218s. for 500, and it is 
exempt from Purchase Tax. 


Two firms discover new musk 
perfume 

Firmenich and Polak and Schwarz 
have introduced a new musk speciality 
of the indane type, which has the great 
advantage over nitromusks of not 
causing discoloration in soap and cos- 
metics. 

During the application for the patent 
rights of this new product it appeared 
that the research laboratories of both 
companies had discovered the same 
product at about the same time. The 
two companies therefore have decided 
to share the patent rights. 

The new product will be manufac- 
tured by Polak and Schwarz Inter- 
national N.V. division of International 
Flavors and Fragrances Inc., under the 
registered tradename of Celestolide and by 
Firmenich under the name of Musk DTT. 
The product has an indane structure with 
the formula C,,H,,O and consists of fine 
white crystals with an exhilarating musk 


odour. 


Aluminium alkyls 

Cyclo Chemicals Ltd. have been 
authorised to sell aluminium alkyls in the 
U.K. on behalf of the original German 
manufacturers—Messrs. Bergkamen. 

The possibilities of these products have 

arrested the attention of chemists in 
many fields since they were described by 
Prof. Ziegler and his collaborators. Now 
commercial quantities are available 
in the U.K. for the first time and three 
alkyl aluminium compounds are offered: 
Aluminium _ tri-isobutyl, _Di-isobutyl 
aluminium hydride, Aluminium tri- 
ethyl. 

Applications include: 

Low pressure polymerisation of ethy- 
lene and other olefines. (Ziegler.) 

Synthesis of alcohols according to 
Ziegler. 

As reducing agents, particularly for 
carbonyl compounds. 

For the formation of complex salts 
with particular reference to electro- 
plating. 

Synthesis of tetra-ethyl lead. 

Introduction of various functional 
groups. 

Reaction with acetylene derivatives 
to form substituted olefines. 


Hydrocortisone for rectal infusion 


Glaxo Laboratories Ltd. have intro- 
duced Efcortelan solution tablets to 
provide a simple and convenient method 
of preparing hydrocortisone solutions 
for rectal infusion. The tablets, each 
containing 100 mg. hydrocortisone as 
hydrocortisone sodium succinate, are 
for local use as a retention enema in 
ulcerative colitis. 


Although the tablets provide an easy 
way to make hydrocortisone solutions, 
they are non-sterile and should not be 
used for parenteral preparations. A 
dose of 100 mg. may be given each even- 
ing for a fortnight. 

Efcortelan solution tablets are supplied 
in boxes containing a metal foil strip of 
seven, to cover one week’s daily treat- 
ment: trade price 27s. 6d. per strip. 


Meetings 


Pharmaceutical Society 

April 28. ‘* Pharmaceutical Produc- 
tion—A Changing Scene,” by E. K. 
Samways, Allen and Hanburys Ltd. 
7.30 p.m. 17 Bloomsbury Square, 
London, W.C.1. 


Royal Institute of Chemistry 

April 25. **Laundering Modern 
Fabrics,” by J. Leicester and F. R. Hill. 
6.30 p.m. R.I., 21 Albemarle Street, 
London, W.1. 


Fertiliser Society 

April 21, 22. Symposium on ferti- 
liser analytical methods, to be held 
jointly with the Society for Analytical 
Chemistry. All day. Church House, 
London, S.W.1. 


Society for Analytical Chemistry 

April 26. “* The Analytical Chemistry 
of Titanium and Zirconium,” by W. T. 
Elwell. 6.30 p.m. The University, 
Birmingham 3. 

April 29. ‘‘ Chemical Services on 
British Railways,” by G. H. Wyatt. 
7.15 p.m. Central Hotel, Glasgow. 

May 12. “ Applications of Gas-Liquid 
Chromatography to the Analysis of 
Essential Oils,” by D. Holness. 7 p.m. 
Gas Showrooms, Nottingham. 

May 13. Joint meeting with the 
Microchemistry Group on “ Corrosion.” 
Hull. 


Institution of Chemical Engineers 

April 26. ‘‘ Sealing against pressure 
and vacuum.” Joint meeting of the 
North Western branch with the Institute 
of Petroleum. Manchester. 

May 4, 5, 6. International Sympo- 
sium on Distillation. Joint meeting 
of the Institution with the Chemical 
Engineering Group, Society of Chernical 
Industry, sponsored by The European 
Federation of Chemical Engineering, 
at The Dome, Brighton. 


Society of Chemical Industry 

April 27. Joint meeting of Food 
Group and Royal Society of Health. 
* From Farm to Table.” Torquay. 

April 25. ‘“‘Ion Exchange Resins 
and their Application,” by Sir Harry 
Melville. 5.30 p.m. 14 _ Belgrave 
Square, London, S.W.1. 

May 2. “The Use of Photography 
in Industry,” by H. Baines. 6.30 p.m. 
14 Belgrave Square, London, S.W.1. 
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Chemical Society 


April 22. “‘ Are Scientists Literate ?”’ 
by J. Maddox. 5.15 p.m. Chemistry 
Dept., St. Salvators College, St. Andrews. 

April 25. “Some Applications of 
Mass Spectrometry in Organic Chemis- 
try,” by J. H. Beynon. 5 p.m. University 
Chemical Laboratory, Lensfield Road, 
(‘ambridge. 

April 27, 29, May 2. 
Developments in Explosives,” by J. 
Craik to be held in the Dept. of 
(‘hemistry, University College, Dublin, 
ia the University College, Cork, and in 
t1e Chemistry Dept., University Col- 
!-ge, Galway, respectively. 

April 28. “* Aromatic Fluorocarbon 
derivatives,” by J. C. Tatlow. 5.45 p.m. 
ept. of Chemistry, University College 

.f North Wales, Bangor. 

April 29. ‘“‘ Halogenation Kinetics 

f Some Reactive Species,” by R. P. 


*“Some Recent 


ell. 4.30 p.m. Large Chemistry 
ecture Theatre, The University, 
sirmingham. 

May 2. “ Acylation and Phosphory- 


ation Mechanisms,” by R. F. Hudson. 
)p.m. University Chemical Laboratory, 
Lensfield Road, Cambridge. 

May 5. Adolf Windaus Memorial 
Lecture, by A. Butenandt. 7.30 p.m. 
Rooms of the Society, Burlington House, 
London, W.1. 

May 6. “Insulin,” by F. Sanger. 
}) p.m. Washington Singer Laboratories, 
Prince of Wales Road, Exeter. 

May 9. “ Electrode Processes Involv- 
ing Transition Ions,” by N. S. Hush. 
> p.m. Science Laboratories, South 
Road, Durham. 

May 17. “Chemical Constitution 
and Immunological Specificity,” by 
M. Heidelberger. University Chemical 
Laboratory, Trinity College, Dublin. 

May 19. “Chemical Constitution 
and Immunological Specificity,” by 
M. Heidelberger. 6.30 p.m. Large 
Lecture Theatre, Chem. Dept., The 
University, Manchester. 


Institute of Sewage Purification 

June 21 to Fune 24. Annual Confer- 
ence at Scarborough, including a paper 
on the Development of Biochemically 
Soft Detergents by A. Key. 


Faraday Society 

April 11, 12, 13. General Discussion 
** Oxidation Reduction Reactions 

in Ionising Solvents.” King’s College, 

Durham University, Newcastle upon 

Tyne 1. Lecture Theatre No. 1. 


on 


Institution of Plant Engineers 

April 14. “Some Applications of 
Plastics in Industry.”” 7 p.m. Roadway 
House, Oxford Street, Newcastle upon 
Tyne. 

April 21. 
Heating,”’ by W. N. Shires. 
Castle Hotel, Blackburn. 

April 26. ‘* Heating and Air Treat- 
ment in Industry,” by A. A. Field. 
7.30 p.m. South Wales Engineers’ 
Institute, Park Place, Cardiff. 


** Modern Electric Space 
7.30 p.m. 
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CHEMICALS IN THE COMMONS 
(Continued from page 148) 


He said surveys had shown that 
potatoes from crops treated in this 
way did not contain residues danger- 
ous to consumers. The main risk 
was to operators and cattle, but Mr. 
Godber was confident that those 
concerned would exercise the most 
stringent safety precautions in this 
final season of use and that the extra 
period would be of great value for 
the commercial development of 
suitable substitutes. 


“Fraudulent” TV ads 

The allegation that the Indepen- 
dent Television Authority were per- 
mitting fraudulent advertisements 
to be broadcast was made by Mr. 
Roy Mason (Labour, Barnsley). 

He declared that in the Flash 
cleansing liquid advertisement 
“they specially prepare a_ floor, 
spray on a grey distemper to begin 
with, and use a modern mop with 
no Flash cleansing liquid on it. The 
contrast is quite obvious when the 
mop sweeps the floor. In view of the 
fact, first, that the floor is prepared, 
and, secondly, that Flash is not used, 
is not that a fraudulent advertise- 
ment?” 

The Postmaster General, Mr. 
J. R. Bevins, replied that there 
might be exaggeration here and 
there in the whole field of advertis- 
ing, but “‘ exaggeration and advo- 
cacy very often go together.”” Re- 
garding the charge of allowing 
fraudulent advertisements to be 
broadcast, the I.T.A. had assured 
him that the position was not as 
described by Mr. Mason. 





HO HO 


Chemists working on compounds of 

this type have denied hotly that they 

are trying to make Hydrated 
Chicken-wire! 
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THE CHEMICAL MARKET 
LONDON: Tuis Montn’s CHANGES 
Dimethyl! sulphate in 440 lb. drum 
lots is up by 7d. to 2s. 3d. Ib. 
Pentachlorphenol, flake, technical, 
l-ton lots dlvd. is down by 8d. to 
ls. 6d. Ib. 

Zinc Oxide B.P. in 2-ton lots dlvd. is 
up by £2 10s. to £112 10s. ton. 
Amy] acetate B.S.S. 10 tons and 
over is up by £5 to £256 ton, and 
Technical is up by £5 to £254 ton. 
Ethyl acetate, |0-ton lots in drums is 
up by £6 to £137 ton. 

Changes in Iodides include: Ethyl, 
4 kg. bottles up by Is. 5d. to 62s. 9d. 
kg., Mercury red B.P.C. 124 kg. lots 
down by 2s. 9d. to 58s. 6d. kg., and 
Potassium BP 123 kg. lots up by 4d. 
to 15s. 9d. kg. 

As usual there are fluctuations in 
fats and oils, gums and waxes: Palm 
kernel oil, refined, deodorised, 2-ton 
lots, naked ex-works is down by £7 
to £144 ton. Agar Agar No. | Kobe 
strip and powder are up by 6d. to 16s. 
Ib. and 21s. respectively. Candelilla 
Spot is up by 15s. to £23 15s. cwt. 
Carnauba, Prime Spot and Fatty 
Grey are down by 10s. and £1 to 
£44 10s. and £29 cwt. respectively. 
Peru Balsam isdown by Is. to 12s. 6d. Ib. 


NEW COMPANIES 


These particulars of new companies have been ex- 
tracted from the daily register of Jordan and Sons Ltd., 











company registration agents, Chancery Lane, 
London, W.C.2. 
Dadam Pharmacy Ltd. 13.1.60. 45 


Barrow Hill Road, London, N.W.8. £1,500. 
Dirs.: N. Cappai and K. Gomm. 

Hants Chemical Co. Ltd.  14.1.60. 
Vincent House, Vincent Lane, Dorking. 
£1,000. Dirs.: E. T. Lehn, N. Wilkinson. 

j. & J. Gunson Ltd. 14.1.60. 38 Poole 
Road, Westbourne, Bournemouth. Drug- 
gists and and pharmaceutical chemists, etc. 
£3,000. Dirs.: J. N. and June D. Gunson. 

Boon Chemists Ltd. 15.1.60. 43 
Market Street, Wigan. To take over the 
bus. of a pharmaceutical chemist cd. on 
by Albert E. Boon. £5,000. Dirs.: A. E. 
and Mary E. Boon. 

Lansdale & Co. Ltd. 15.1.60. 20 Queen 
Square, High Wycombe, Bucks. Chemists, 
etc. £10,000. Dirs.: E. S. Burnett, Frederick 
W. Grace. 

Bartex Chemicals Ltd. 15.1.60. 
£5,000. Dirs.: not named. Subs: T. M. 
Lamb, 23 Glebe Gate, Thornhill, Dewsbury, 
Jack Dixon, 7 Anderson Terrace, Westgate 
End, Wakefield. 

Eastern Wholesale Chemists Ltd. 
18.1.60. 22 Gloucester Mansions, Cam- 
bridge Circus, London, W.C.2. Whole- 
salers mnfrs. of and dlrs. in patent medicines. 
£1,000. Dirs.: A. and Ruth Wolpert. 

A. Crossley Ltd. 20.1.60. 14 Elwick 
Rd., Larches Estate, Ashton, Preston. To 
take over bus. of a pharmacist cd. on by 
the exors. of the will of Alan Crossley, 
deceased. Dir.: Dorothy E. Crossley. 

Cc. G. Murray & Son Ltd. 20.1.60. 
239 Horseley Heath, Tipton. To take over 
bus. of a retail chemist and pharmacist cd. 
on at Tipton by C. G. Murray, etc. £5,000. 
Dirs.: C. G. and Clara Murray. 
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FRADE MARKS 


APPLICATIONS 


Pharmaceuticals 
SILENIL.—787,115. Ciba Lid. 
SPOROSTACIN. — 790,880. 

Pharmaceutical Corp. 
TREND.—791,455. Portland Securities Ltd. 
BINOTAL. — 792,597. Farbenfabriken 

Bayer A.G. 
NUTRI-BIO. 

poration. 
QUILOFLEX.—795,524. C. 

ringer Sohn. 
SLELM.—793,128. 7. and 7. Ballard. 
MARPLAN.—793, 143. Roche Products 

Lid. 
ENTERFRAM. 
RAPIDOSEPT. 

riken Bayer A.G. 
CENSEDAL.—795,263. 

Lid. 

DILIGAN.—795,827. 

Belge S.A. 


NEW 


Ortho 


-794,814. Nutri-Bio Cor- 


H. Boeh- 


-794,689. Genatosan Ltd. 
- 795,058. Farbenfab- 


May and Baker 


Chimique 


Union 


Cosmetics and toilet preparations 
AJAX.—789,653. Leslie Jack and Co. 
NAHON.—B790,126. Cox-Nahon Lid. 
DEDRUFF.—790,801. D.D.D. Co. Lid. 
DONJON FLEURI. — 795,360. Eta- 

blissements Chevallier. 

NEW MOON.—797,059. Cusson Sons and 

Co. Lid. 
BONAT.—?772,816. 

Bros. Inc. 
LIPSTYLA.—B791,412. Goya Limited. 
SIMPROL.—793,412. Sidney Riché. 

P os -785,709. Promedico Products 

td. 
DORANO.—795,609. 

Applied Biology Ltd. 
TANFASTIC.—795,674. 

Up Ltd. 
SWIRL.—B780,363. Rapidol Ltd. 
MAGI-CARE.—B787,871. Henry Tetlow 

Co. Lid. 

KETLENE.—789,979. Sofnol Ltd. 
TEEN 'N TWENTY.—B790,533. 

Rapid Lid. 

MINERS TWIN 

Miners Make Up Ltd. 
BLUE RING.—793,328. Tesco Stores Lid. 
HERE’S MY HEART.—790,133. Avon 

Products Inc. 

SIGNAL.—793,518. D. and W. Gibbs Lid. 
REVLON ROLL-ON.—785,576. Revlon 


Samuel Bonat and 


Laboratories For 


Miners Make 


Wella 
STICK.—790,587. 


NEW PATENTS 


COMPLETE SPECIFICATIONS 
ACCEPTED 

Antibiotics 

Process for fermentative manufacture of 
combined agricultural vitamin B,,. antibiotic 
preparations. E. Belik, 7. Doskocil, and M. 
Herold. 828,921. 

Antifungal antibiotic designated NC 1968. 
W. E. Wooldridge. 828,792. 

Penicillin salts. Imperial Chemical Industries 
Lid. 828,642. 

Elegant tetracycline pharmaceutical pre- 
parations. American Cyanamid Co. 828,726. 

Process for preparing w-amino-alkane- 
nitriles. Stamicarbon N.V. 828,850. 

Dry, solid penicillin compositions. Imperial 
Chemical Industries Ltd. 828,702. 

Therapeutic compositions containing 
novobiocin. C. Pfizer and Co. Inc. 828,729. 


Dyestuffs 

Metal-containing 
Sandoz Ltd. 828,668. 

Cyanide dyes. Ilford Ltd. 828,847. 

Mono azo triazine dyestuffs. Imperial 
Chemical Industries Ltd. 829,042. 

Union-dyeable fibre blends. Dow Chemical 
Co. 829,075. 

Metallized azo dyestuff of the benzene- 
azo-pyrazolone series. H. G. C. Fairweather. 
(General Aniline and Film Corporation). 829,125. 

Process for printing textile materials with 
vat and sulphur dyestuffs. Badische anilin- and 
soda-fabrik A.G. 829,177 

Metallisable polyazo dyestuffs and their 
use. 7. R. Geigy A.G. 828,826. 

Vat dyestuff of the indigoid series and 
process for the manufacture thereof. Farb- 
werke hoechst A.G. 828,704. 

Process for dyeing polyester fibres. Lucius 
and Briining. 828,924. 

Diazo dyestuffs and their use. 7. R. 
Geigy A.G. 828,698. 


Steroids 

Steroids. Merck and Co. Inc. 829,679. 

Steroid compounds. Pfizer and Co. Inc. 
829,260. 

Synthesis of steroids. 
Chemical Corporation. 829,633. 

New patents are from the Journal of Patents, and 
new trade marks are from the Trade Marks Journal. 
In each case permission to publish has been given 
by the controller of Her Majesty’s Stationery Office. 
Each of the publications mentioned is obtainable 
from the Patent Office, 26 Southampton Buildings, 
London, W.C.2. 


polyazo dyestuffs. 


Olin Mathieson 


Manufacturing Chemist’s ENQUIRY BUREAU 
Leonard Hill House, Eden Street, London, N.W.1. 
Subscribers requiring names of suppliers of chemicals or plant should 


state their needs on this form, giving approximate quantities, clip it 
to their business noteheading and send it to the Bureau, as above, Please 


type or use block letters, 
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Synthesis of steroids. Olin Mathieson 
Chemical Corporation. 829,632. 

Steroids and the manufacture thereo!. 
Upjohn Co. 829,476. 

Steroids. Merck and Co. Inc. 829,680. 

Steroids and the preparation thereo 


Upjohn Co. 829,903. 


Pharmaceuticals 

Antiallergic composition. Laboratoire ¢ 
Recherches Biologiques Laborec. 830,819. 

Quinoline derivatives and their prepara 
tion. Imperial Chemical Industries Ltd. 830,844 

Purification of Aphalosporin N. Jmperia 
Chemical Industries Ltd. 831,208. 

Coated tablets. Evans Medical Supplies Lta 
(Kilian & Co., G.m.b.H.). 831,074. 

Piperazine salt and its preparation. 
Parke Davis and Co. 830,000. 

Thianaphtheno-indols. Ciba Ltd. 830,223 

Phenothiazine derivatives. Farbenfabriker 
Bayer A.G. 830,012. 

Hexahydrobenzoate of 19-nor-testosterone. 
Laboratoires Frangais de Chimiotherapie. 830,009. 

Stilbene triazoles. Farbenfabriken Bayer 
A.G. 829,788. 

Self-propelling pharmaceutical composi- 
tions. Riker Laboratories Inc. 830,426. 

Process for the production of phenothia- 
zine derivatives. Farbenfabriken Bayer A.G. 
830,563. 


Pesticides 


Pest control compositions. 
Chemical Co. 830,657. 


Monsanto 


Cosmetics 
Cosmetic compositions and preparation 
thereof. Bristol-Myers Co. 830,973. 
Depilatory. Pharmax Ltd. 830,833. 
Process for the production of azulenes. 
Studiengesellschaft Kohle. 831,575. 


Miscellaneous 

Pyrazolone carboxylic acid derivatives. 
E. Merck A.G. 829,054. 

Process for separating into its constituents 
an aqueous mixture of a lower aliphatic 
alcohol, a lower monocarboxylic acid and 
the ester thereof with the lower aliphatic 
alcohol. Usines de Melle. 829,058. 

2-amino-halobenzoxazoles, and salts and 
compositions thereof. McNeil Laboratories Inc. 
829, 164. 

Preparation of dimethyl-terephthalate. 
Mid-Century Corporation. 828,919. 

Process for purifying chlorine. Farben- 
fabriken Bayer A.G. 828,044. 

9 - Aminodecahydronaphthalene deriva- 
tives. Imperial Chemical Industries Ltd. 828,933. 

Method of producing silicones. Kali- 
chemie A.G. 828,843. 





Sixty-Five Years Ago 
From MANUFACTURING CHEMIST 
April 1895 


Permanganate of Zinc “ Tabloids ” 

This idea was given to us by one of the 
chief surgeons of a special institution, 
and the idea is that one “* Tabloid” dis- 
solved in | oz. of water makes the proper 
strength of solution for injection, or for 
gargling the throat in putrid conditions, 
Such a solution is said to be most effective 
in Gleet. The salt is powerfully astringent, 
as well as antiseptic and germicidal and for 
persons travelling abroad who are unable 
to carry large bottles of solutions, they are 
said to be found most convenient and 
effective. 


April, 1960—Manufacturing Chemist 





